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A STUDY OF THE MINERALOGICAL AND PHYSICAL CHARACTERISTICS 
OF TWO LITHIA-ZIRCONIA BODIES* 


By HELEN BLAIR BARLETT AND R. R. Tuomas, Jr. 


ABSTRACT 


Two bodies differing in composition by a small per- 
centage only of Li,O were found to show marked differences 
in physical properties, particularly in thermal expansion. 
Petrographic examinations were made of the electric- 
furnace products used as the nonplastics and of the fired 
porcelain to determine what structural or mineralogical 
differences might be responsible for these variations. 
The properties of a feldspar body, tested under similar 
conditions, are given for comparative purposes. 


I. 


“* The effect of the addition of a flux to zirconia- 
alumina-silica fusions has been shown in a pre- 
vious paper.’ Of especial interest was the fact 
that very small percentages of lithia (Li,O) 
were effective in altering the mineralogical char- 
acter of certain compositions in this system to a 
marked degree. Another observation made in 
connection with the study was the pronounced 
effect a slight change in lithia content had upon 
the physical properties of a porcelain in which 
these melts were incorporated as the nonplastic 
ingredient. An effort has been made here to 
account for these differences by their mineralogical 
constitutions and structures. 

A feldspar porcelain was made and tested under 
similar conditions to serve as a basis of comparison 
for the two lithia-zirconia bodies. 


Introduction 


II. 


The lithia-zirconia bodies (A and B) were 
composed of 50% electric-furnace melt and 50% 
raw clay. The melts functioned as both the flux 
and the nonplastic ingredient, containing the 
lithia, zirconia, and the alumina and silica not 
occurring in the clay. Commercial grades of 
zircon, calcined alumina, flint, and Georgia kaolin 
were used in making the electric-furnace melts. 
The feldspar body contained 25% flint, 25% 
feldspar, and 50% raw clay. 

The feldspar used in body C has the following 
chemical analysis: 


Procedure 


* Presented at the Annual Meeting, AMERICAN CERAMIC 
Society, Pittsburgh, Pa., February, 1933 (White Wares 
Division). Revised copy received December, 4, 1933. 

1 Helen Blair Barlett, “X-Ray and Microscopic Studies 
of Silicate Melts Containing ZrO,,"’ Jour. Amer. Ceram. 
Soc., 14 [11], 837-43 (1931). 


17 


(%) (%) 
SiO, 65.15 MgO 0.10 
AlO; 18.79 K,0 12.79 
0.03 Na,O 2.22 
TiO, trace Ignition loss 0.45 
CaO 0.43 


The compositions to be fused for bodies A and B 
were mixed dry, moistened with water, and pugged 
in a laboratory pug mill. The material was 
extruded into shapes suitable for fusion, dried, 
and calcined to 1000°C. They were then fused 
in a three-phase electric-arc furnace and quenched 
immediately in water. The volatilization losses 
were not determined. They were then crushed 
to pass a 20-mesh screen and run over a magnet. 

The three bodies were prepared in the follow- 
ing manner. The materials were ground wet, 
screened, and filter-pressed. The filter-press 
cakes were run through a vacuum pug mill and 
extruded into sizes suitable for test pieces. The 
test pieces were then dried and fired to the tem- 
peratures given in Table II. The physical 
properties of the porcelain were determined, and 
the results recorded in Table II. Thin sections 
were obtained from which microscopic studies 
were made. 

Both bodies had been made up several times 
over a period of years, new electric-furnace melts 
being prepared each time. Only the thermal ex- 
pansions and the Te values were measured on 
these. When this more extensive investigation 
was undertaken larger batches were made and all 
the usual physical properties determined. The 
results obtained on the smaller, earlier batches 
checked well with those recorded in the table. 

The results of the shrinkage and mechanical 
strength tests given in Table II represent averages 
of at least ten separate tests. The coefficient 
of expansion, thermal diffusivity, and dielectric 
strength values given are average values for three, 
four, and five separate tests, respectively. The 
Te values listed are for single tests which were 
later checked. 


Ill. Methods of Testing 


A description of the methods used in the de- 
termination of the physical properties seems 
necessary. In most instances, the test procedure 
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and apparatus conformed, as closely as possible, 
to standard specifications.? Some deviation in 
the size and shape of the test pieces was necessary 
because of the limited capacity of the equipment 
available. 

Most of the test pieces used were cylindrical 
in shape and were either turned or extruded into 
the sizes shown in Table I. 


TABLE I 
Frrep DIMENSIONS OF CYLINDRICAL Test PIECES 


) in. 
Shrinkage 0.8 2.1 
Coefficient of thermal expansion 0.6 3.6 
Modulus of rupture 0.8 5.5 
Compressive strength 0.5 1.0 
Dielectric strength 0.8 0.1 
Coefficient of thermal! diffusivity 1.6 0.5 


A fired standard spark-plug insulator was used 
as the test piece in the dye test, resistance to 
thermal shock, and hot dielectric strength deter- 
minations. The tensile strength tests were made 
on shapes of suitable design to permit the applica- 
tion of a tension load on a minimum area of ap- 
proximately 0.16 square inch. 

The degree of vitrification of the fired porcelain 
was determined by immersion of samples in dye 
under 2000 pounds per square inch pressure for 
two hours. 

A special device, arranged so as to subject the 
tapered ends of the spark-plug insulator shapes 
to alternate heating to 800°C and rapid cooling, 
was used in the resistance to thermal shock tests. 
Sixteen insulators were tested in this manner, 
each completing 20 cycles of temperature change 
at seven-minute intervals. The number broken 
after this treatment is shown in Table IT. 


II 


COMPOSITIONS AND PHYSICAL PROPERTIES 
Composition of Electric-Furnace Melt 


A B Cc 
(%) (%) (%) 
ZrO; 19.4 19.4 
SiO, 39.0 38.3 
Al,O; 38.9 38.5 
Li,O 2.7 3.8 
Composition of Body 
Electric-furnace melt 50.0 50.0 
Kaolin 39.0 39.0 30.0 
Ball clay 11.0 11.0 20.0 
Flint 25.0 
25.0 


Feldspar 


? Report of Committee on Standards of American 
lea). Society, Jour. Amer. Ceram. Soc., 11 [6], 331-534 
(1928). 


Physical Properties 


(+ 325-mesh) 3.9% 40% 5.0% 
Firing temperature (Orton 

cone 19 17 12 
Firing schedule (hr.) 34 34 22 
Dye test (dye penetration None None None 
Linear drying shrinkage (%) 1.32 2.71 2.73 
Linear firing shrinkage (%) 10.66 9.76 8.85 
Coefficient of linear thermal 

expansion (200-600 °C) 4.89 2.94 4.89 

x x x 
10-* 10-* 10-* 

Resistance to thermal shock 

(No. broken, 16 tested) 16 0 16 
Modulus of rupture (cold) 

(Ib./sq. in.) 16500 7700 10500 
Modulus of rupture (heated to 

300°C and quenched in 

water) (Ib./sq. in.) 2900 5900 2200 
Tensile strength 7900 3800 5500 
Compressive strength 7 72000 61000 
Dielectric strength (volts/mm.) 2520 3000 4700 
Hot dielectric strength (Te 

value) 142°C 230°C 306°C 
Coefficient of thermal diffu- 

sivity (h*) 0.0093 0.0086 0.0069 


The measurements for hot dielectric strength 
were made, using a spark-plug insulator shape as 
a test piece and according to the methods outlined 
by Honeman and Fonseca.* The values ob- 
tained are only comparable to others in which 
the test pieces are of the same size and shape as 
used in these tests. 

The coefficient of thermal diffusivity, or rate 
of transfer of temperature, was determined in 
the following manner. A thermocouple was 
placed at the center of the top face of a disk 1.6 
inches in diameter made of the material to be 
tested and covered with a transite disk and cotton 
batting clamped to the test piece. A second 
thermocouple was placed in a bath of molten solder 
which was constantly stirred and the temperature 
recorded. The disk was then floated on the 
solder with the open side downward. The top 
surface temperature was then recorded at 15- 
second intervals until it was greater than one- 
half of the temperature of the bath. These 
temperatures were then plotted against time in 
order to determine the time at which the tempera- 
ture of the top surface of the disk was exactly half- 
way between that of the cold sample and the bath. 
The coefficient of thermal diffusivity (h*) was then 
computed according to the method of Ingersoll 
and Zobel.‘ In order to compare other values 


* R. Honeman and E. L. Fonseca, ‘‘Electrical Resistance 
of Various Insulating Materials at High Temperatures,’ 
Natl. Advisory Comm. for Aeronautics, Report, No. 53, 
Pert II, pp. 15-23 (1920). 

* Ingersoll and Zobel, Mathematical Theory of Heat 
Conductivity, p. 116 (1913). 
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with those obtained in these tests it is essential 
that the size of the test pieces used be the same. 


IV. Microscopic Examinations 


The two electrically fused materials were 
examined microscopically to determine if any 
structural differences might account for the 
marked decrease in thermal expansion and the 
variation in other physical properties. Since 
both products were glasses (whose refractive 
indices differed by less than two in the third 
decimal place), it was necessary to anneal them 
to produce crystallization. This was done on 
the same schedule as that at which the porcelains 
were fired. The lower lithia melt (sample A) 
showed minute, close-packed, evenly distributed 
crystals of ZrO, in a matrix of glass, whose index 
was about 1.54. No other crystal phase was 
observed. Sample B showed ZrO, crystals, very 
small, but larger than those in the first melt, 
embedded in a birefringent matrix whose index 
was 1.53 and less. A fair percentage of alpha- 
alumina was also observed, being most apparent 
in the form of broad needles. 

Since the crystals in these two melts, when 
devitrified on the schedule mentioned above, were 
so extremely small, the samples were annealed 
in a small muffle gas furnace at a rate consider- 
ably slower than the rate used previously. 
Sample A then showed ZrO, crystals in glass 
which seemed to be partially devitrified. Oc- 
casionally some corundum was observed. The 
ZrO, crystals in the higher lithia melt were con- 
siderably larger than those obtained by more 
rapid annealing. These were embedded in a 
low birefringent matrix whose refractive index 
was 1.52. This matrix is probably the mineral 
spodumene, Li,O-Al,O;-4SiO2, or what is more 
likely, a solid solution product of spodumene and 
eucryptite. This melt showed a considerable 
percentage of alpha-alumina, sometimes observed 
in the form of lathes or needles inclosing the zir- 
conia crystals and sometimes in very thin plates. 

Microscopic examination of the two porcelains 
in which these glasses were used as the nonplastic 
ingredients revealed some differences. First, using 
fine powders suspended in appropriate immersion 
media, it was found that the ZrO, crystals in 
body A were rounded rather than prismatic as in 
body B and that in both, the well-developed 
mullite prisms showed an interlocking structure 


seldom seen in porcelain, although they were 
larger in body B than in A. No corundum could 
be found in either body. Occasionally in body B 
the glass phase seemed to possess a birefringence, 
indicating that part of it at least had devitrified 
to form a Li,O-Al,O;-SiO. compound, probably 
spodumene, as is found in the fused material. 

The porcelain in which melt B was used as the 
nonplastic ingredient proved unusual in thin 
section (Fig. 1). The original grains of the melt, 


Fic, 1. 


which was a glass when introduced, are clearly 
outlined. Crystallization of zirconia has ap- 
parently started at the outer edges of the grains. 
The attractive forces of the nuclei or centers of 
crystallization established in this region seem to 
be greater than the tendency to form new nuclei 
at a distance from the rim, and these first ZrO, 
crystals continue to grow, drawing on the zir- 
conia molecules toward the center of the grain. 
Thus a rim of well-developed prismatic zirconia 
crystals marks the original grain, with a rim al- 
most devoid of these crystals immediately inside 
the first. The reaction has proceeded to the 
center of the narrower and smaller grains only; 
the centers of the larger grains are dark with 
evenly distributed, very minute, zirconia crystals, 
which have apparently been precipitated very 
rapidly. Body A did not show this reaction 
rim; the ZrO, crystals were uniformly distributed 
throughout the original glass particles. 
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Believing that this type of crystallization was 
responsible for the lower expansion, an attempt 
to reduce it still further was made by firing body 
B on a longer schedule in order to extend the 
reaction started in the outer margins. As was 
expected, the larger zirconia prisms had developed 
over the whole grain. Miullite crystals also were 
exceedingly well developed throughout the por- 
celain, but the thermal expansion coefficient was 
3.16 X 10~-*, which was larger than for the regu- 
larly fired ware. This may be due to the 
increased size of the zirconia crystals, which 
makes their effect on the average thermal expan- 
sion more pronounced. The Te value was raised 
to 290°C, indicating that the longer firing pro- 
moted the development of the phase, or phases, 
which gives this body composition higher insula- 
tion values than has the one with less Li,O. 

Apparently the Te values of these bodies are 
readily affected by the firing and by the ordinary 
variations in processing to which all ceramic com- 
positions are subjected, for the higher lithia body, 
made up and fired at different times and in differ- 
ent sized batches, showed a Te value range from 
179 to 290°C, while the lower lithia range was 
from 53 to 266°C. This does not affect the 


conclusions, however, for when the conditions of 
manufacture, particularly of firing, are closely 
duplicated in the two bodies, the lower lithia 


composition has the lower Te value. The thermal 
expansion coefficients changed little under differ- 
ent manufacturing conditions, and the bodies 
could be readily differentiated on this basis. 


V. Conclusions 
The difference in physical properties and 


expecially the difference in thermal expansion 
coefficients of the two lithia bodies may be at- 
tributed to the presence of a lithia-alumina- 
silica mineral in one case and its absence in the 
other. It is interesting to compare the low 
thermal expansion of this body with that of the 
cordierite body described by Geller and Insley.° 
They found that the presence of the ternary com- 
pound, cordierite, in the MgO-AI,O0;-SiO, system 
accounted for an expansion coefficient of only 
1.0 X 10~* in the fired porcelain. This indicates 
a similarity in lithium compounds and those of 
magnesium, as pointed out by Kracek.® 

From other work’ done on the Li,O-Al,O;- 
SiO, system it is apparent that the slight difference 
in Li,O content is probably sufficient to place 
each melt in a different subsystem, thus account- 
ing for different crystal phases and different com- 
positions for the residual glass phase in each. 
The fact that the lower-lithia body gives the 
lower Te value demonstrates the difference in 
behavior or effectiveness of the alkali when 
present in the glass phase as opposed to crystal- 
line phase. In the glass phase it is more mobile 
and free to act as a conductor at a lower tem- 
perature. Hence a smaller percentage in the 
form of glass results in poorer electrical properties 
than are obtained when a larger amount is com- 
bined in a crystal phase. 

5R. F. Geller and H. Insley, Bur. Stand., Jour. Re- 
search, 9 [1], 35-46 (1932). 

* F. C. Kracek, Jour. Phys. Chem., 34, 2641 (1930). 

7 Helen Blair Barlett, Thesis presented in partial ful- 


fillment of the requirements for the degree of Doctor of 
Philosophy at Ohio State University, June, 1931. 


RECENT STUDIES OF THE FUNDAMENTAL PROCESSES UNDERLYING 
GLASSMELTING* 


By W. E. S. TurRNER 


ABSTRACT 


In normal glassmaking processes not one of the alkaline 
carbonates is decomposed by heat alone, whereas at 800°C 
their reaction with silica proceeds rapidly. Calcium 
carbonate, on the other hand, decomposes completely 
at 610°C; hence it is almost entirely thermal and does not 
rise by interaction with silica. There is evidence that 
in mixtures of sodium carbonate, calcium carbonate, and 
silica the shrinkage and sintering of the mass at 600°C 
and 750°C are due entirely to reaction of the soda and 
silica, the calcium acting as it does in the simple calcium 
carbonate and silica mixtures. 


I. Introduction 


The purpose of this paper is to set out the ad- 
vances in our knowledge of the fundamental re- 
actions underlying the formation of glasses, 
particularly of glasses of the system soda-lime- 
silica, which have resulted from the systematic 
investigations in the author’s laboratory during 
the past eight years. In recent years one or two 
other workers have entered this same field. 
Special mention should be made of M. A. Bes- 


borodov to whose papers the reader may be 
referred. As this paper must be restricted, the 
author is confining the account entirely to his 
own work, reviewing some of his published re- 
sults, and adding certain new ones. 


II. Action of Heat on Lithium, Sodium, and 
Potassium Carbonates 


The alkaline carbonates may be considered to- 
gether. We have undertaken a revision of earlier 
decomposition pressure determinations and an 
extension to higher temperatures.' Figure 1 con- 
tains the results. The temperatures at which 
incipient decomposition at low pressures (< 1.0 
mm.) were observed were 740 to 750° for lithium 
carbonate, 940 to 950° for potassium carbonate, 
and 980° for sodium carbonate. By calculation, 
complete dissociation (p = 760 mm.) of sodium 
carbonate would only be attained at as high a 
temperature as 1750°. 

It would therefore follow that in the normal 
glassmaking process, not one of the alkaline 


* To be presented at the Annual Meeting, AMERICAN 
Ceramic Society, Cincinnati, Ohio, February, 1934 (Glass 
Division). Received October 4, 1933. 

1 J. T. Howarth and W. E. S. Turner, Jour. Soc. Glass 
Tech. [Trans.], 14, 394 (1930); 15, 360 (1931). 


carbonates would be decomposed by heat alone. 
Indeed, whereas at 800° the reaction between 
each carbonate and silica proceeds very rapidly, 
lithium carbonate at this temperature is only very 
slightly affected by heat, and sodium and potas- 
sium carbonates inappreciably affected. 

Two circumstances will influence the decomposi- 
tion by heat of these carbonates in normal glass- 
making operations, namely, heating in air and 
heating in the presence of moisture. When the 
dried material is heated in air, we have shown 
that very slow decomposition’ begins to occur at 
800°. When moisture is present, decomposition 
sets in at a lower temperature through hydrolysis 
and loss is sustained due both to evolution of 
CO, and to distillation of sodium hydroxide.’ 
But even in a current of steam the loss at 750° 
sustained by sodium carbonate is of the order 
of less than 2%, whereas at the same temperature 
there is nearly 40% decomposition in the mix- 
ture NasCO; + 3SiO, in the same time. 

It still remains true that, in normal glassmaking 
processes, very little indeed of the decomposition 
of the alkaline carbonates is due to heat alone, 
even in the presence of air and of small amounts of 
moisture. 


Ill. Action of Heat on Calcium Carbonate 


In the form of calcite, incipient decomposition 
as shown by measurement of the dissociation 
pressure occurs as low as 500°, while the decompo- 
sition temperature (6 = 760 mm.) was found to 
vary between 886° and 915°, and was found to be 
influenced by grain size.‘ When heated in air, it is 
possible to bring about complete decomposition 
at 610°, and the rate of decomposition depends 
on particle size. Figure 2 shows that with 
small charges of calcite of grain diameter < 0.063 
millimeter, decomposition proceeds at a con- 
siderable pace at 700°, and is more than half 
completed in about 10 minutes at 800°. 

2 Compare also the recent paper by M. A. Besborodov, 


tbid., 17, 9 (1933). 

* This was studied by E. Preston working with the 
writer in 1931. C. Kréger and E. Fingas (Z. anorg. allgem. 
Chem., 212, 257 (1933)), have also interested themselves 
in this problem. 

4G. H. Whiting and W. E. S. Turner, Jour. Soc. Glass 
Tech. [Trans.|, 14, 409 (1930). 
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In the case of calcium carbonate, therefore, studying. It has a low melting point. For our 
when a constituent of the normal glassmaking own pure recrystallized material we registered a 
mixture, heat alone is bound to play a most im- melting point of 315°, whereas that of sodium 


130 


Li,CO, 


Hg at 0°. 


70 
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Fig. 1.—Dissociation pressures of the alkaline carbonates. 


portant part in its decomposition. This point carbonate is 853°. Sodium nitrate, therefore 


will be re-emphasized in a later section. proceeds to melt at a much earlier stage in the 
ree tae ling glassmaking process than any other sodium salt 
Ht + employed. Our investigations show, however, 
an that it is relatively more stable than sodium car- 
| A bonate; for, whereas very slight decomposition 
¥. | PTT ITT eee occurs when the latter is heated in air at some 50° 
below its melting point, W. Maskill, working 
with the writer, has found no decomposition with 
the nitrate until a temperature some 100° above 
the melting point is attained. The rate of de- 
FiG. 2.—The rate of decomposition of calcite composition of molten sodium nitrate at 550° 

ee and 650° is shown in Fig. 3. 
V. Reaction between Sodium Carbonate and 

IV. Action of Heat on Sodium Nitrate Silica 


This material is an important minor glass- Mixtures represented by 2Na:CO; + SiO:, 
making constituent which we have recently been NazCO; + SiOx, NasCO; + 2SiO., NasCO; + 
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35102, and NazCO; + 4SiO, have all been studied, 
three of them by means of the decomposition 
pressure set up when heated in vacuum,’ four 


Possible decomposition (% 


Heating - Hours 


Fic. 3.—The decomposition of 
sodium nitrate by heat. 


of them by heating in air. There is general con- 
cordance between the results of the two series of 
investigations, but for the purpose of this account, 
I propose to confine myself to the experiments 
with air present. 

The two substances will react completely in 
the solid state, producing powdered products at 
temperatures below 700° and only slightly sintered 
ones up to 800°. The interaction has been ob- 
served to begin at as low a temperature as 390°. 
For the mixture Na,CO; + 3SiO., which may be 
regarded as the parent of many common glasses, 


Possible decornposition (So) 


s 


rea ting ~ Hours 


Fic. 4.—The effect of temperature on the rate of 
reaction in the mixture Na,CO,; + 3SiQ,. 


the rates of decomposition’ at 650°, 700°, 775°, 
800°, 810°, and 820° are shown in Fig. 4. At 


§ J. T. Howarth and W. E. S. Turner, Jour. Soc. Glass 
Tech. [Trans.}, 14, 402 (1930). 

* J. T. Howarth, W. Maskill, and W. E. S. Turner, 
ibid., 17, 25 (1933). 
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800° and upward the rate of reaction proceeds 
very rapidly, particularly so when fusion has 
once set in, which occurs at about 825°. Figure 5 
shows the amount of decomposition occurring 
when small charges (1 gram) of the mixture 
NazCO; + 3SiO, were heated for one hour at 
temperatures up to 1200°. Actually, no differen- 
tiation can be made between the results at 800° 
and higher temperatures, owing to the speed of 
the reaction. At 900°, and upward, a correction 
becomes necessary for decomposition of the 
sodium carbonate by heat alone. When this is 
introduced, the percentage of decomposition re- 
mains practically at a dead level from 850 to 
1200° at a value slightly below 100%. 

This failure to attain 100% decomposition 
corresponds to the retention of slight amounts 
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Fic. 5.—Effect of heating Na,- 
CO; + 3Si0, for one hour at dif- 
ferent temperatures. 


of CO; which are only slowly released by a re- 
fining process at high temperatures. In con- 
firmation of this, Mr. Maskill has undertaken 
a special investigation in which the products of 
one hour heating at various temperatures from 
800 to 1200° were subsequently fused in a vacuum 
at 1300° and the residual gas extracted and ana- 
lyzed. The amounts so extracted accounted for 
the slightly low values, as indicated in Fig. 5, 
obtained when the mixtures were heated under 
atmospheric conditions, that is, for the gas 
which has to be expelled in glassmelting by a 
high temperature refining process. 

The process of glassmaking is thus clearly one 
of two main stages. Below 800°, the chemical 
reaction may proceed to completion, given time, 
but the product is either a powder or a sintered 
mass. The latter condition represents the first 
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stage of the conversion to glass brought about by 
the diffusion into the silica grain of the alkaline 
silicate formed as an envelope around it. Very 
profonged time at low temperature would be 
required to complete the process. It is only at 
temperatures well above the complete fusion tem- 
perature that glass formation can proceed with 
rapidity. In the case of the soda-silica glass, 
Na,O-3Si02, a temperature of 1200° is needed to 
produce refining. 


VI. Reaction between Sodium Nitrate and 
Silica 

Mr. Maskill has been pursuing, with the writer, 
a study of this reaction, which does not appear 
to be appreciable in the neighborhood of the 
melting point of the nitrate, or even at any 
temperature below 400°. The silica grains at 
the outset tend to float to the surface of the 
molten nitrate, so that decomposition does not 
proceed so regularly as in the sodium carbonate 
mixtures. 


(0 

2 
8 60 
8 4 

Heating - Hours 
Fic. 6.—Rate of reaction in the mixture 
2NaNO; + 3Si0;. 


Figure 6 contains the records of experiments at 
450° and 550°, and shows that while reaction 
does not occur until the temperature is well above 
the melting point, substantial reaction does take 
place at a lower temperature than between 
sodium carbonate and silica. The further in- 
vestigations we are making may show how far 
this fact is worth bearing in mind in attempting 
to accelerate the process of glassmelting. 


VII. Reaction between Calcium Carbonate and 
Silica 


This reaction differs from that between the 
alkaline carbonates and silica in being only of 
importance at temperatures well above 1000°. 
It is true that even at 610° such reaction can be 


detected, but we found that it needs a period of 
five weeks to be apparent. Even at 800°, a small 
charge of the mixture only undergoes reaction to 
the extent of about 4 to 5% in one hour, whereas 
calcium carbonate as calcite (grain diameter < 
0.063 mm.) could be decomposed completely in 
30 minutes. At a temperature of 1100° we 
found 19%, and at 1400° 60%, of the progress 
toward complete reaction had been made in one 
hour.’ Hence, as I have previously pointed out, 
in soda-lime-silica glassmaking mixtures, the 
decomposition of the calcium carbonate is almost 
entirely a thermal decomposition and not one 
arising by interaction with the silica. 

It may be noted, however, that the thermal 
decomposition of calcium carbonate is influenced 
by admixture with silica (quartz) grains, being 
materially speeded up. But on investigation of 
this acceleration we found that it was not due to 
the influence of chemical action. It is probably 
to be assigned to the enhanced diffusion of carbon 
dioxide made possible from the calcite grains by 
admixture with silica grains. We have found 
that other substances of a chemically neutral 
character exercise the same accelerating effect as 
the sand grains. 


VIII. Reaction between Sodium Carbonate, 
Calcium Carbonate, and Silica 


Considerable time has been devoted by us, 
during the past five or six years, to the study of 
mixtures of these three substances, owing to 
their importance in glassmaking. In recent 
years a number of suggestions have been made for 
preheating the batch material to be fed into fur- 
naces, with the view to heat economy, the general 
speeding up of the melting processes, and reduc- 
tion in the corrosion on the refractory materials 
of furnace construction. Because of these sugges- 
tions the knowledge of the processes which take 
place on heating the batch at temperatures below 
its fusion point becomes of importance. Figure 7 
reproduces the results of hitherto unpublished 
work on two such mixtures as follows: (1) 
NazCO; + CaCO; + 4SiO2, and (2) NazCO; + 
CaCO; + 6SiO,. The second of these may be 
regarded as approaching the average soda-lime- 
silica glass of commerce. 

On detailed examination of both of the results 
as set out in the figure, and also of the products 


7™W. Maskill, G. H. Whiting, and W. E. S. Turner, 
Jour. Soc. Glass Tech. [Trans.|, 16, 94 (1932). 


of heating, it would appear that we could predict 
fairly closely the behavior of these mixtures from 
our knowledge of what takes place with the 
simpler mixtures, namely, sodium carbonate and 
silica and calcium carbonate and silica, respec- 


Fic. 7.—Rate of reaction at different 
temperatures in the mixtures 
+ CaCO; + 4Si0, 
Na:CO; + CaCO; + 6Si0," 


tively. It will be noted that, at corresponding 
temperatures, the rate of reaction is greater in 
each case for the mixture, NasCO; + CaCO; + 
6SiO2, but that at the highest temperature (800°) 
of comparison the difference is comparatively 
slight. This is entirely in keeping with the 
results of our studies on the rate of decomposition 
of calcium carbonate at different temperatures 
both alone and when admixed with silica; for 
the difference in the rate of decomposition of 
calcium carbonate when mixed with silica as 
compared with that of calcium carbonate alone is 
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greatest at the lowest temperature and tends to 
disappear with rise of temperature. Moreover, 
the initial decomposition shown by these mix- 
tures of the three components appears to be due 
at the lowest temperatures to decomposition of 
the calcite. The evolution of carbon dioxide 
as the result of the reaction between the sodium 
carbonate and the silica begins to be relatively 
pronounced between 700° and 750°. Shrinkage 
of the mass is scarcely to be detected at tempera- 
tures below 600° but beyond that it is evident. 
Sintering is evident at about 700° and is very well 
marked at 750°. When either of these mixtures 
is heated until all carbon dioxide has been ex- 
pelled, microscopic examination shows that there 
is no evidence of the sodium carbonate or of any 
residue from this carbonate. It has disappeared 
and has been transferred to the surface of the 
silica grains, where reaction has taken place. 
The calcium carbonate acts much as it does in the 
calcium carbonate-silica mixture alone. 

Attention may also be directed to the form 
which the curves take in the later stages of heat- 
ing. They all fall below the 100% level and 
approach it only very slowly or remain practically 
parallel to it. This again corresponds to the 
retention of a small residual amount of carbon 
dioxide which, in the glassmaking process, would 
await expulsion at a much higher temperature 
level. 
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ABSTRACT 


Methods of determining the constitution of glasses are 
discussed rather than the presentation of data on glass 
constitution. The equilibrium diagram method involves 
the destruction of the glassy condition but indicates the 
compounds which may be formed. The meaning of the 
change in state at a temperature some 40° below its soften- 
ing point is still obscure. Light-absorption studies indicate 
solvation. Data on five different physical properties 
are interpreted in the light of equilibrium diagram data 
as follows: (1) specific volume, (2) thermal expansion, 
(3) refractive index, (4) electrical resistance, and (5) 
vapor tension and volatilization, the first three of which 
are not decisive. [Electrical resistance data indicate 
presence of Na,O-2SiO,. Volatilization data indicate 
presence of Na,O-2Si0, and K,0-4SiOy,. 


I. Introduction 


In a discussion of the methods of determining 
the constitution of glasses it is desirable to point 
out that, according to the method of approach, 
there are four different aspects of the problem,’ 
namely, (1) that based on a study of equilibrium 
diagrams, (2) that resulting from the relationship 
between physical properties and composition, 
(3) that of the ultimate constitution as revealed 
by such methods as X-ray analysis, and (4) that 
relating to the question of whether glass is a super- 
cooled liquid or a solid substance. The relation 
of these four is more or less intimate, but in- 
vestigators often write on the subject of the con- 
stitution of glass and confine themselves to one 
of these sections only. 

Equilibrium diagram methods are well known 
and have proved very valuable. It is sufficient 
for our purpose to refer to the binary systems 
of glasses soda-silica*, potash-silica* and the 
ternary systems soda-lime-silica,s and potash- 


* To be presented at the Annual Meeting, AMERICAN 
Ceramic Society, Cincinnati, Ohio (Glass Division). 
Received October 4, 1933. 

1 For a general review of the subject to 1925, see (a) 
W. E. S. Turner, “‘The Nature and Constitution of Glass,’ 
Jour. Soc. Glass Tech. {[Trans.|, 9, 147 (1925); and (bd) the 
monograph, The Constitution of Glass, published by the 
Society of Glass Technology, 1927. 

2 (a) G. W. Morey and N. L. Bowen, Jour. Phys. 
finn} 28, 1167 (1924); (6) F. C. Kracek, tbid., 34, 1583 

1930). 

3 F. C. Kracek, G. W. Morey, and N. L. Bowen, ibid., 
33, 1857 (1929). 

4G. W. Morey and N. L. Bowen, Jour. Soc. Glass Tech. 
[Trans.|, 9, 226 (1925). 

5G. W. Morey, F. C. Kracek, and N. L. Bowen, Jour. 
Soc. Glass Tech., 14, 149 (1930); 15, 57 (1931). 
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lime-silica. As is apparent, the use of this 
method involves the destruction of the glassy 
condition by the separation of crystalline com- 
pounds; but at least the method indicates the 
compounds which may be formed under specific 
conditions of temperature and concentration 
when two or more components of a glass are 
made to react, while the results form perhaps the 
only basis of reference in interpreting with reason- 
able certainty those derived from the systematic 
study of the physical property-composition rela- 
tionships of glasses. 

On the subject of the ultimate constitution of 
glasses, a variety of theories have been advanced. 
The earlier ones attempted to show how the 
atoms were linked by chemical valencies.’ In 
more recent times, the codrdination theory has 
received application, either on chemical grounds 
alone, or in conjunction with the results afforded 
by the methods of X-ray analysis.’ 

The problem of glass as a supercooled liquid 
has for a long time been a subject of study by G. 
Tammann and his co-workers. Two new issues, 
however, have arisen in connection with this 
problem during the past decade. The first 
arose from the discovery by A. Q. Tool and J. 
Valasek® in U.S. A., by A. Lebedeff® in Russia, and 
by C. C. Peters and C. H. Cragoe” in U.S.A., of a 
change, akin to a change of state, which occurred 
at a temperature some 40° below its softening 
point, when a glass was heated at a uniform rate; 
and numerous investigations on glasses, both 
inorganic and organic, have confirmed the exist- 
ence of such a change point or a transformation 
point which suddenly occurs in the physical 


properties. The second issue has arisen through 

* For example, the theories of K. Zulkowksi. See W. E. 
S. Turner, footnote 1(d). 

7 The following papers may be consulted because of 
their concern with this subject: (a4) R. W. G. Wyckoff 
and G. W. Morey, Jour. Soc. Glass Tech., 9, 265 (1925); 
(b) W. H. Bragg, tbid., 9, 272 (1925); (c) C. W. Parmelee, 
G. L. Clark, and A. E. Badger, ibid., 13, 285 (1929); 
(d) J. T. Randall, H. P. Rooksby, and B. S. Cooper, 
thid., 14, 219 (1930); 17, 287 (1933); (e) W. L. Bragg, 
ibid., 14, 295 (1930); t W. H. Zachariasen, Jour. Amer. 
Chem. Soc., 54, 3841 (1932); (g) I. Levin and E. Ott, 
Z. Krist., 85, 305 (1933). 

8A. Q. Tool and J. Valasek, Bur. Stand., Sci. Papers, 
No. 358, 1920. 

( sd 4) Lebedeff, Trans. Opt. Inst. [Petrograd], 2, No. 10 
1921). 

”C. C. Peters and C. H. Cragoe, Bur. Stand., Sct. 

Papers, No. 393, 1920. 


the observation"! that breaks of a type less marked 
than the transformation point occur in the ther- 
mal expansion curve at temperatures at which 
glass has normally been regarded as rigid. E. 
Seddon, E. J. Tippett, and W. E. S. Turner,” 
have subsequently shown that breaks occur in 
the electrical resistance-temperature curve at 
temperatures below the transformation point. 
The meaning of these changes is still obscure, 
but they have a bearing on the nature of the 
vitreous condition.'* 

Turning to studies on the relationship between 
physical properties and composition, we would 
like first to direct attention to the interesting 
work of W. Weyl and his co-workers on the 
light absorption of glasses. The work in general 
follows the lines of that of numerous publications 
on the light absorption of aqueous and non- 
aqueous solutions which have been fruitful in 
physical chemistry; and indeed it is interesting 
to note how useful has been, in recent years, 
the application to glasses of the general methods 
of physical chemistry as applied hitherto to 
solutions and to crystalline solids. Weyl has 
made a study of the colors which nickel oxide, 
manganese oxide, cobalt oxide, and chromium 
oxide give to glasses containing silica, and in some 
cases boric oxide and different bases. The 
study of the variation of color which occurs 
according to the nature of the base in the silicate 
glasses, or to boric oxide in borate glasses, and 
the effect of temperature and thermal treatment 
have led Weyl to the view that in the formation 
of glasses a process of solvation occurs. In 
silicate glasses the molecules of silica, regarded 
as the solvent, are associated to an extent which 
is modified by the nature of the silicate dissolved. 
In lithia-silica glasses the silica molecules are 
regarded as less associated than is the case in 
potash glasses, and in correspondence with this 
nickel silicate dissolved in lithia glasses gives a 
different color (yellow) from that in potash 
"11 First announced by A. Klemm and E. Berger, Glas- 
tech. Ber., 5, 405 (1927-28); and S. English, H. W. Howes, 
W. E. S. Turner, and F. Winks, Jour. Soc. Glass Tech. 
[Trans.], 12, 31 (1928); W. E. S. Turner and F. Winks, 
thid., 12, 57 (1928). 

12 E. Seddon, E. J. Tippett, and W. E. S. Turner, Jour. 
Soc. Glass Tech. [Trans.|, 16, 450 (1932). 

18 See, for example, in addition to the above references 
(a) E. Berger, Jour. Amer. Ceram. Soc., 15, 647 (1932); 
and (b) J. T. Littleton, Ind. Eng. Chem., 25, 748 (1933). 

4 (a) W. Weyl and E. Thiimen, Sprechsaal, 65, 658 
(1932); (6) W. Weyl, Glastech. Ber., 10, 541 (1932); (c) 


W. Weyl and E. Thiimen, Glastech. Ber., 11, 113 (1933); 
Sprechsaal, 66, 197 (1933). 
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glasses (violet). It is held to be un-ionized in the 
lithia glasses, and partly ionized in the potash 
glasses. By similar considerations, a logical ac- 
count of the changes in color under different 
conditions of glasses containing the other coloring 
oxides referred to has been derived. 

Finally, we have the extensive field of study 
in which the physical properties of glasses are 
systematically studied in relation to their chemical 
composition. Considerable contributions have 
been made to this field by the work of the De- 
partment of Glass Technology at Sheffield, 
and on this ground we may venture to review 
recent work in this field, that of others as well as 
our own, in some detail. We shall confine our- 
selves in the main to a study of the soda-silica 
glasses since they have been the subject of inten- 
sive study, and we now have many data for 
drawing precise conclusions about their con- 
stitution. We know less as yet about the cor- 
responding potash-silica glasses but we shall 
comment on the information about them which 
has already been brought to light. 


II. Constitution of Soda-Silica Glasses 


In regard to the constitution of the simple soda- 
silica glasses, evidence has been advanced by 
various investigators for the existence, either in 
the crystalline or glassy state, of the following 
compounds: the orthosilicate 2Na,O-SiO,, the 
metasilicate NazO-SiO,, the sesquisilicate 2Na,O-- 
3Si02, and the tetrasilicate Na,O-4Si0O,. In addi- 
tion, the existence of a pyrosilicate 3Na,O-2Si0, 
has been suggested.” 

Of the methods which permit us to draw con- 
clusions about the views expressed, the equi- 
librium-diagram method provides direct results, 
whereas by physical measurements on the glasses 
as such, the presence of possible compounds can 
only be inferred from the observed discontinuities 
in physical property-composition relationships. 
But when the equilibrium diagram for the system 
is known, comparison of its results with those 
discontinuities provides reasonable certainty for 
the inferences. 

The equilibrium diagram determined by G. W. 
Morey and N. L. Bowen" and extended by F. C. 


1% J. D’Ans and J. Léffler, Z. anorg. allgem. Chem., 191, 
4 (1930), but this did not receive confirmation in later work 
by F. C. Kracek on the soda-silica diagram. 

1% G. W. Morey and N. L. Bowen, see footnote 2(a) 
and (5). 
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Kracek showed that the equilibrium constituents 
were Na,O-2SiO, and SiO, up to 34.07% NaO, 
and Na,O-2SiO, and Na,O-SiO, from 34.07 to 
50.8% Na,O. There was also indicated by the 
work of Kracek an orthosilicate 2Na,O-SiOs, 
but no series of measurements of physical proper- 
ties hitherto made have covered this composi- 
tion, so that it does not come into our account. 

In regard to the physical methods applied to 
study the constitution of glasses of the soda-silica 
series five different properties have been investi- 
gated and we shall deal with each of them in turn. 
(1) Specific This is one of the simplest 
A of methods and has been applied 
Methods with some success to systems of 

crystalline substances such as 
metallic alloys. The method was first applied 
to the soda-silica series of glasses by one of us.” 
The density measurements, which formed the 
basis of the calculation, were those of C. J. 
Peddle,"* and the specific volumes, when plotted 
against the percentage Na,O content of the glasses, 
were found to be represented by two straight 
lines which intersected at a point corresponding 
to the composition Na,O-2SiO.. The composi- 
tions of the glasses described by Peddle were, 
however, stated only in terms of the batch and 
not on the basis of analysis of the glasses. In 
1931 precise measurements based on pure glasses 
were published by F. Winks and W. E. S. Turner™ 
and made it possible to test the relationship more 
carefully. It was then found that both the 
density-composition and the specific volume- 
composition relationships could only be repre- 
sented fairly by means of smooth continuous 
curves, so that the presence of a compound Na,O-- 
2SiO, can not be inferred. 

Still more recently, G. W. Morey and H. E. 
Merwin” have published the results of their 
density measurements on the same series of pure 
glasses and they are in agreement with Winks and 
Turner that the density-composition relation- 
ships can only be represented by a smooth curve. 

F. W. Glaze, J. C. Young, and A. N. Finn*™ 
have also published the results of density measure- 
ments on pure soda-silica glasses similar to those 

7 W. E. S. Turner, Jour. Soc. Glass Tech. [Trans.], 9, 
147 (1925). 

% C. J. Peddle, ibid., 4, 1 (1920). 

1” F. Winks and W. E. S. Turner, ibid., 15, 185 (1931). 

2G. W. Morey and H. E. Merwin, Jour. Opt. Soc. 
Amer., 22, 632 (1932). 


11 F. W. Glaze, J. C. Young, and A. N. Finn, Bur. 
Stand., Jour. Research, 9, 799 (1932). 


of Winks and Turner and Morey and Merwin 
and they state that their results can be repre- 
sented by a series of four straight lines inter- 
secting at compositions corresponding to 2Na,0-- 
3Si02, Na,O-2SiO:,, and NazO-3SiO.. We have 
given considerable thought to their results and 
have re-plotted them on a large scale for the pur- 
pose of close examination. From such a study 
we are not convinced that such a representation 
or interpretation of the results as they claim is 
justifiable. 

This subject of the validity of plotting the 
density results by straight lines also arises in 
connection with the work of W. Biltz and F. 
Weibke,* who, following their demonstration 
that the molecular volumes of crystalline silicates 
were additive functions of the molecular volumes 
of. the constituent oxides, considered that a 
similar rule should hold for technical glasses. 
From their calculations they concluded that this 
was so, and in a further paper®* showed that by a 
particular method of plotting and by assuming the 
presence of the equilibrium constituents, the 
density data of Winks and Turner showed a 
break at the disilicate composition. (See Fig. 1.) 
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Fic. 1.—Specific volumes of the soda- 
silica glasses (from the data of Turner 
and Winks, after Biltz and Weibke). 


Biltz and Weibke have stated that while we 
had deduced from our volatilization work the 
presence of the compounds Na,O-Si0, and Na,O-- 
2SiO2 in the molten glasses, we had overlooked 
the specific volume-composition data from which 
a similar conclusion could be drawn for the glasses 
at room temperature. This is not so. For in 
our paper, to which Biltz and Weibke refer,** 

22W. Biltz and F. Weibke, Z. anorg. allgem. Chem., 
203, 345 (1932). 

%3 W. Biltz and F. Weibke, Glastech. Ber., 10, 577 (1932). 

4 FE. Preston and W. E. S. Turner, Glastech. Ber., 10, 


116 (1932), a preliminary account of the volatilization at 
1400° of the soda-silica glasses. 


the following values were given for the approxi- 
mate rate of change of density with composition: 
dD 
= = 0.00465 (34 to 51% Na,O). 
dD 
— = 0.0085 (8.4 to 34% Na,O). 
dp 
These values were obtained from graphs 
drawn, unnecessarily as will be shown immedi- 
ately, in a similar manner to those of Biltz and 
Weibke. (See Fig. 2.) Now while Fig. 1 shows 
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Fic. 2.—Densities of soda-silica glasses 
(from the data of Turner and Winks). 


a break at the disilicate point when plotted 
against the silicate percentages, assumed to be 
present instead of the simple soda percentages, 
it must not be forgotten that by so doing the 
scale of soda conceutrations for the portion 0 to 
100% NazO-SiO, is approximately double that 
of the scale 0 to 100% Na,O-2SiO, when con- 
sidered on the basis of Na,:O percentages alone. 
The same effect is observed in the density-com- 
position curves of Fig. 2. 


Note: It will be noted that there is still a decided 
curvature of the points in the range 0 to 100% Na,O-2SiO,, 
since of course the calculated percentages of disilicate 
will be exactly proportional to the amount of Na,O present. 


While straight lines may apparently be drawn, 
it is only a result of the widening of the concentra- 
tion scale above 34% Na,O; for in the phase field 
of 34 to 51% Na,O the amount of sodium meta- 
silicate present is proportional to the excess of 
NazO above 34%. Therefore, if the density or 
specific volumes can truly be represented by 
straight lines as in Figs. 1 and 2, then so also 
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should they be represented by straight lines when 
plotted against the percentage of Na,O present 
in the glasses. 

It is a fact that the Biltz and Weibke method of 
plotting applied to the coefficients of linear 
thermal expansion-composition results of Winks 
and Turner will give two straight lines inter- 
secting at the disilicate point, as is shown in 
Fig. 3, which has been re-plotted from the pre- 
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Fic. 3.—Coefficient of thermal ex- 
pansion (0-130°) soda-silica glasses 
(from the data of Turner and Winks). 


viously published data for these glasses for the 
range 0 to 130°. Here again exactly the same 
criticism applies. We do not necessarily say 
that this method of plotting is erroneous; it 
may serve as an additional indication of the 
constitution of the glasses once the definite 
silicates which may exist are known, but any 
method which tends to exaggerate change points 
in a graph should be applied with caution. 

Another study of the specific volume method 
applied to some two-component glasses has 
been made by S. C. Waterton® who, by an ap- 
plication of D. O. Masson’s equation showed that 
this might indicate at least two compounds in the 
soda-silica series, namely, Na,O-4SiO, and Na,O-- 
2SiO,. In the curve constructed by him the 
break for the quadsilicate was much more pro- 
nounced than that for the disilicate, which is 
surprising when it is remembered that no such 
compound as Na,O-4SiO, has been characterized 
in the studies of Morey and Bowen. The sugges- 
tion has plausibility, however, in that a com- 
pound K,0-4SiO, has been determined in the con- 
stitutional diagram for the system K,O-SiO,.* 
Waterton has suggested in view of this that the 

%S. C. Waterton, Jour. Soc. Glass Tech. [Trans.}, 15, 
354 (1931). 


* F.C. Kracek, N. L. Bowen, and G. W. Morey, Jour. 
Phys. Chem., 33, 1857 (1929). 
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soda-silica diagram might bear re-investigation, 
although the work of Morey and Bowen in this 
respect has already been confirmed by D’Ans and 
Léffler” and by F. C. Kracek.* 

The only criticism which may be directed to- 
ward Waterton’s treatment of the Masson equa- 
tion is that he first considered the whole series of 
glasses to consist of Na,O-SiO, and SiO, and 
then deduced breaks corresponding to the quad- 
and di-silicates; which being so, there could be no 
Naz,O-SiO, present until a concentration of Na,O 
greater than 34% was reached. This seems a 
little unsound. If we replot Waterton’s results,” 
making no assumptions as to the presence of any 
compound, but simply regard the sodium oxide 
as dissolved in the silica, exactly as was done by 
Waterton for the B,O;SiO, series, we obtain the 
results shown in Fig. 4.% The representation is 
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Fic. 4.—Application of the Masson equation to the 
specific volumes of the soda-silica glasses. 


exactly similar to Waterton’s, the disilicate break 
being now a little closer to the true value than 
on his curve, but confirming his results.*! 

If now we assume that the quadsilicate has 
existence, and plot the density-composition values 
of Winks and Turner according to the method 


a at - D’Ans and J. Léffler, see footnote 15. 
F. C. Kracek, see footnote 2(d). 

2 Mainly for the reason given later, to see if Morey 
and Merwin’s statement that the results were better repre- 
sented by a smooth curve could be substantiated. These 
authors also pointed out that Waterton’s preliminary 
assumption was unnecessary. 

%* For the method of calculation and representation, 
S. C. Waterton’s paper should be consulted. 

31.0. Knapp (Keram. Rund., 40, 659, 673 (1932)) has 
replotted Waterton’s original data and deduced that the 
relationship corresponds to four straight lines indicating 
also a trisilicate. We do not subscribe to this view. 


See also O. Knapp, Jour. Soc. Glass Tech. [Trans.}, 15, 
140 (1931). 


adopted by Biltz and Weibke, that is, in terms 
of the three silicates presumed to be present, 
we get the results of Fig. 5. Here again caution is 
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tion of the soda-silica glasses, assuming the presence of 
Na,O-4Si0, (from the data of Turner and Winks). 
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needed in the interpretation of this result, for it 
can easily be seen that it is due to the distortion 
of the concentration scale. If the linear represen- 
tation of Fig. 5 is the true one then it should be 
possible to represent the simple density values 
plotted against the percentages of soda by 
three straight lines. But this can not be done. 

The plausible suggestion occurs, that while the 
compound Na,O0-4SiO. may not have existence 
at high temperatures itis possible that some proc- 
ess of association or aggregation might take 
place between the equilibrium constituents leading 
to the formation of this quadsilicate as the tem- 
perature is lowered and the melts form glasses. 
Such aggregation process might be regarded as 
possible, and we might look upon Na,0-4Si0, 
as having existence in the rigid glassy state, es- 
pecially in view of Figs. 4 and 5, were it not for the 
fact that the recent measurements of the electri- 
cal conductivity of these glasses** failed to reveal 
any indication of Na,O-4SiO, although there was 
marked evidence of the existence of Na,O-2SiO, 
at all temperatures studied from room tempera- 
ture to just below the softening point. 

A reference to the equilibrium diagrams for the 
three series LigO-SiO,,** and K,O- 
SiO,** shows that the compound K,0-4Si0, 


32 E. Seddon, E. J. Tippett, and W. E. S. Turner, 
Jour. Soc. Glass Tech., 16, 450 (1932). 

33 F. C. Kracek, Jour. Phys. Chem., 34, 2641 (1930). 

% F.C. Kracek, N. L. Bowen, and G. W. Morey, see 


footnote 3. 
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is not a very stable one, and that LigO-2Si0, is 
only comparable in stability with it. K,O-2SiO, 
is seen to be apparently more stable than the 
corresponding soda compound, and the quad- 
silicates of soda and lithia do not have existence. 
The thermal expansions of the 


soda-silica glasses have also been 
Methods determined by W. E. S. Turner 


and F. Winks® and the relation- 
ship of the linear coefficient of expansion to glass 
composition is at a first approximation linear 
and similar to that subsisting between density 
and composition. Apart from the result obtained 
by the special method of plotting already re- 
ferred to (Fig. 3) there is no indication of a 
marked break and the results can not be inter- 
preted as giving evidence of the presence of specific 
silicates in the glasses. 

It is true that M. Samsoen,* from his study of 
the same series of glasses, came to the conclusion 
that the transformation points in the thermal- 
expansion curves varied with the composition of 
glass in a manner similar to the equilibrium dia- 
gram of Morey and Bowen and he drew the con- 
clusion that these results also indicated the pres- 
ence of eutectics and compounds. Turner and 
Winks, however, found results in entire dis- 
agreement with those of Samsoen in regard to the 
transformation points and were not able to 
confirm any relationship such as Samsoen claimed 
existed between the transformation point and 
composition. 


(3) Methods 
Based on 


This method was applied by 
E. W. Tillotson™ both to the 
Refractive soda-silica glasses and to others 
Sota of more complex composition. 

He found a sharp break in the 
specific refraction-composition curve at a point 
corresponding to the disilicate; and V. H. Stott®™ 
indicated a similar break in the curves obtained 
by plotting specific refraction against composi- 
tion, the values being based on Peddle’s data. 
These results would seem, accordingly, to give 
value to the method of specific refraction as a 
means of studying the constitution of glasses. 
Unfortunately the recent precise measurements 
by Morey and Merwin® of the refractive index 


% Jour. Soc. Glass Tech. [Trans.}, 14, 110 (1930). 
% M. Samsoen, Compt. rend., 183, 285 (1926). 
7 E. W. Tillotson, Jour. Ind. Eng. Chem., 4, 246 (1921) 
and Jour. Amer. Ceram. Soc., 1, 76 1918). 
% Discussion on paper by Cc. % Peddle, Jour. Soc. Glass 
Tech. [Trans.), 4, 232 (1920). 
*G. W. Morey and H. E. Merwin, see footnote 20. 


of the glasses of this system do not confirm the 
existence of these breaks. Morey and Merwin 
state specifically that, as is the case with the 
density-composition relationships, the refractive 
index when plotted against composition gives a 
continuous smooth curve. 

Morey and Merwin state also that the specific 
refraction-composition results do not afford in- 
dication of a break. They did not, however, 
set out their results in detail, and, in view of the 
importance of the point, we have calculated from 
their data the specific refraction of those soda- 
silica glasses which correspond fairly closely 
to those of Peddle which were utilized by V. H 
Stott. The latter did not state which of the 
various specific refraction formulas he utilized 
in making the calculations but it appears from 
our own check calculations to have been that of 
Lorentz and Lorenz, and we have utilized this 
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Fic. 6.—Relationship between specific refraction and 
composition of pure soda-silica glasses from the data of 
Morey and Merwin by the Lorenz-Lorentz formula 


same formula in studying Morey and Merwin’s 
data. The curve, Fig. 6, obtained by plotting 
specific refraction against composition is con- 
tinuous, like that of the refractive index com- 
position, and can not justifiably be regarded as 
broken at any point. 

C. A. Faick and A. N. Finn® included a series 
of pure soda-silica glasses in their study, published 
in 1931, of the refractive index in its relation to 
glass composition. They stated that the refrac- 
tive index-composition relationship could be 
represented by three straight lines with intersec- 
tions at points corresponding to 2Na,O-3SiO, and 
Na,O-3Si0O.. We can not but conclude, after 
reviewing their data, that we feel their inter- 
pretation to be involved in considerable un- 
certainty. It will be noted that no break was 


#C. A. Faick and A. N. Finn, Bur. Stand., Jour. Re- 
search, 6, 994 (1931). 
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observed corresponding to Na,O-2SiO., a com- 
pound definitely known, whereas the two referred 
to are not. 

It would seem to us, therefore, that the method 
of study based on refractive index has so far not 
furnished any material help in the solution of the 
problem of the constitution of these glasses. 

This method has been applied 


“) a — with great care to the case of 
Method soda-silica glasses by E. Sed- 

don, E. J. Tippett, and W. E. S. 
Turner.*' The measurements of specific elec- 


trical resistance were carried out in a vacuum and 
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Fic. 7.—Effect of composition on log 
specific resistance soda-silica glasses, 


at very short intervals of temperature over the 
range from room temperature up to the softening 
point of the glasses. The range of composition 
was from a glass containing 50.21% SiOz, 49.79% 
Na,O, to one containing 91.60% SiO», 8.40% 
Na,O. In Fig. 7 the values of log (specific resis- 
tance) have been plotted against the composition. 
For a series of temperatures at intervals of 50° 
between 50° and 400° all the curves consist of two 
straight lines which intersect at a point cor- 
responding very nearly to that of the disilicate 
composition, Na,O-2SiO,. It may be anticipated 


41 FE. Seddon, E. J. Tippett, and W. E. S. Turner, Jour. 
Soc. Glass Tech. |Trans.|, 16, 450 (1932). 


that the electrical resistance or conductivity 
should prove a sensitive method in studying con- 
stitution. It appears, indeed, to be the one 
method applied at temperatures at which the 
glasses are rigid, which has given definite evi- 
dence of the existence within the glass of a sili- 
cate namely, NazO-2SiO». 

We have been for several years 


) past engaged in the systematic 
Volatilization study of the volatilization of the 
Methods volatile constituents from glasses. 


Among the latter have been in- 
cluded the soda-silica** and the potash-silica 
glasses.“* The results have proved fruitful both 
practically and theoretically. The range of 
temperature studied has been 1450 down to 
1000° and a number of striking relationships have 
been brought to light. It has been shown that 
the volatilization of volatile oxides such as Na,O, 
K,O, or PbO, follows precisely, as should be the 
case, a law of the same character as the vapor 
tension law. 

If now, following the same system as has been 
applied above to the case of the specific electrical 
resistance, we plot log (volatilization loss) against 
composition for different temperatures, we get a 
series of curves which are shown in Fig. 8 for 
the soda-silica glasses, and in Fig. 9 for the potash- 
silica glasses. In the soda-silica system there 
occurs a sharp break in all the curves at a point 
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Fic. 8.—Relation between log vola- 
tilization loss and Na,O content. 
(Na;O-SiO, glasses. ) 


corresponding to Na2O-2SiO»s, while in the case of 
the potash glasses there is a break at K,O-4SiOx. 
It has been shown by Morey and Bowen, as al- 

“FE. Preston and W. E. S. Turner, Glastech. Ber., 10, 
116 (1932); Jour. Soc. Glass Tech. [Trans.}, 16, 331 (1932). 


43 FE. Preston and W. E. S. Turner, Jour. Soc. Glass Tech. 
[Trans.], 17, 122 (1933). 
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ready mentioned, that whereas there is no indica- 
tion from the equilibrium diagram of a compound 
Na,0-4Si0O2, the potash compound K,0-4Si0, 
could be identified. The range of composition 
covered by our studies of the potash-silica glasses 
was not sufficiently wide to make it wise to at- 
tempt definite conclusions about the existence of 
K,0-2SiO.2, but it will be observed from Fig. 9 
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Fic. 9.—Relation between log volatilization loss and 
K,O content. (K,O-—SiO, glasses.) 


that there is at least a suggestion of such a com- 
pound from the volatilization data. 

In addition to the relationship set out in Figs. 
8 and 9, quite a number of others based on volatili- 
zation can be formulated which lead to the same 
results. Thus, with the soda-silica glasses, plot- 
ting the volatilization losses for different periods 
against percentage of Na,O in the glass gives a 
series of curves consisting of two straight lines 
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sharply intersecting and related to the change 
of system Na,O-SiO,-SiO, to that of Na,O-- 
plotting values of log 
against time (where A is the initial concentration 
of the volatilizing oxide and x, the amount 
volatilized after time, #) gives two groups of 
straight-line graphs of greatly different slope ac- 
cording as the composition lies in tre metasilicate 
or in the disilicate region; the values of & in the 
equation, ; log —— , og: k, fall into two groups 
according as the volatilization is influenced 
mainly by NasO-SiO, on the one hand or by 
Na,O-2SiO, in the glasses on the other. Similar 
methods serve to distinguish the K,0-4Si0,-SiO, 
and K,0-4SiO,-K,0-2SiO, systems in the potash- 
silica glasses. 


Ill. Conclusions 


Of the five methods based respectively on 
specific volume, thermal expansion, refractive 
index, electrical resistance, and volatilization, 
the first three do not appear as yet to have given 
results in the study of glass constitution which 
can be regarded as decisive. The electrical 
resistance method applied at temperatures from 
50 to 400°, does appear to give sharply defined 
results indicating the presence of Na,O-2SiO:, 
while a study of volatilization losses from the 
molten soda-silica and potash-silica glasses leads, 
in the case of the former, to the characteristic of 
Na,O-2SiO, (and presumably Na,O-SiO,) and 
in the latter to recognition of K,O-4SiO, (and 
probably K,0-2Si0,). If these compounds still 
exist, even partially dissociated, in the molten 
glasses, it is highly probable from this evidence 
alone that they also are present in the glasses at 
ordinary temperatures. 
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ON THE THERMAL ENDURANCE OF GLASS* 


By Kozo TABATA AND TARO Moriya 


ABSTRACT 


The thermal endurance of borosilicate glasses in the 
form of perfectly annealed rods of five different diameters 
was studied. Temperature distribution in the rods, ther- 
mal stress, relation between radius of rod and critical 
thermal shock are mathematically discussed frorh ob- 
served data. A new expression showing the relation be- 
tween the radius of the rods and the minimum tempera- 
ture difference to cause fracture in the rods is developed 


I. Introduction 


The property of glass generally termed its 
thermal endurance which enables it to withstand 
a sudden change of temperature depends on the 
following conditions: (1) chemical composition 
(upon which depend the values of the coefficient 
of thermal expansion (a), modulus of elasticity (£), 
breaking strength (P), and Poisson’s ratio (c), 
etc.), (2) geometrical form and size of the 
test piece, (3) temperature difference which 
causes the thermal shock to the glass piece, and 
the position of this temperature difference in the 
temperature scale, (4) kind of cooling agent and 
its state and condition (which seriously affect the 
surface heat transmission or emissivity (1) be- 
tween glass sample and cooling agent), (5) edge 
effect, and (6) vectorial anisotropy. 

In the present experiment, all the conditions 
above mentioned being taken into account, rods 
were used for the ease of manufacturing samples 
and for the convenience afforded theoretical 
considerations. 

The samples were of commercially manufac- 
tured borosilicate glass, with five different diame- 
ters ranging from about 3 to 6 millimeters. Each 
piece was cut to 30 millimeters in length. Both 
ends of each rod were rounded with a Bunsen 
burner. 

To avoid vectorial anisotropy in the sample, 
each piece was annealed perfectly in an electric 
muffle furnace, and its completion was checked 
under a petrographic microscope with crossed 
nicols. 

For quenching, cold water at about 13 to 19°C 
was used. The operation was so adjusted that no 
practical change in the value of h (= H/,) oc- 
curred during any experiment. 


* Received August 18, 1933. 
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In Section II the theoretical considerations 
are described as follows: (1) the temperature 
distribution in a glass rod, (2) the thermal stress 
induced in a glass rod, and (3) relation between 
the radius of glass rod and the critical thermal 
shock. In Section III the experimental data are 
compared to the theoretically calculated values 
together with a summary of the entire paper. 


II. Theoretical Investigations of Sudden 
Cooling of Glass Rods 


Assuming a glass rod of 
Distribution radius, R, and infinite in 
in a Glass Rod length, with a temperature 

gradient symmetrical about 
the axis of the rod, the equation of the conduc- 
tion of heat is of the form 


(1) Temperature 


(1) 


where ¢ = time 
@ = temperature at any point 
r = radial distance of the point from the axis 
a = diffusivity or temperature conductivity 
thermal conductivity 
density X specific heat 


As the equation must satisfy the initial and 
boundary conditions (surface conditions), we 
have 


6. at i= 0 
and 
& reR 
put = hk, thus = 
or/R 


where H = emissivity. 
While the particular solution of equation (1) is 


@ = Jo(nr) 


Since the solution of the second.kind of Bessel 
function Jo(mr) is infinite at r = 0, the solution 
suitable for the present problem is the first kind 
only. Hence the general solution of tempera- 
ture distribution may be written as 


= > (2) 
k 


=1 


The constants m, and A, are determined from 
boundary and initial conditions. 


of 1 
|_| 


Thus, from the boundary condition, we get 


Putting = u,, we have 
= ARTo(ux) 
And from the initial condition 


(3) 


= 0 = 
k=1 


R 
rJo(nyr)dr 
0 26 1 


r[Jo(mer) }*dr 
0 


Substituting this value into equation (2) there 
results 


A, 


Ji (ux) 


= 3 


(4) 


which gives the temperature distribution in a 
glass rod as shown in Fig. 1. 


distribu- 
(2) Th 1 When the temperature dis u 
pln tion becomes as expressed in 
equation (4), the thermal stress 

induced in the rod will be, 


— VR 

¥ _ 5)* 
Pt = (5) 

[2h 


* Compare Ono, Zairyd Rikigaku, Vol. 
Vol. 24, p. 533. 


19, p. 408; 
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E = modulus of elasticity 
¢@ = Poisson’s ratio 
a = coefficient of thermal expansion 
Pr, Pt, Ps = direct stress at a point of radius, r, in the 
radial, circumferential, and axial direc- 
tions, respectively, as shown in Fig. 2. 


Substituting equation (4) into equation (5), we 
get an equation for the distribution of stress 
caused by temperature gradients. 


The most dangerous part may be assumed to 
be at the surface layer.'. Hence, in the case to 
be examined, i.e., to find the point of fracturing, 
the calculation of stress will be made for the 
surface layer. 

From equation (5), the stress at the surface 
layer is 


(6) 


2 Ji(un) 


= 6 


Thus 


2 


a 


Substituting the equation of yz and @ into 
(6) we have 


a te 


( 

1 J. T. Littleton and F. W. Preston, “‘A Theory of the 
Strength of Thermally Toughened Glass,"’ Jour. Soc. 
Glass Tech., 13, 336-49 (1929). 
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This equation gives the value of the stress at 
any time in the surface layer of the glass rod. 
Now, use P, = P, = P, and simplify equation (7) 
by using equation (3), 

2hR(2kR — uj) 
2hkR — 


Ea 


l-@ 


P= 


QhR — ut 
Now let S = a ane 
k=1 ui(ul + Ri 
Then 
Pp = (9) 


In equation (9), when the value of S is a maxi- 
mum, the stress, P, has a maximum value. 
Putting S,, as the maximum value of S, the maxi- 
mum stress is 


Ea». .2hRSa (10) 


P, = 


If the value of maximum stress at the breaking 
point which is the so-called breaking strength of 
the glass rod is used for P,,, 0, is the minimum 
temperature difference to cause fracture of the 
rod. 

4 1 


Ea ‘2hRS,, (11) 


Transposing, 6. 


t 
While SS is a function of AR and a i.€., 


S, = maximum value of f (aR, 9) 
Therefore equation (11) may be written 


— a) 1 
Ea F(h, R) 


(12) 


Equation (12) is the general expression for the 


thermal endurance of glass. 

(3) Relation between Radius °Ptain Sn 
of Glass Rod and Critical in equation (11) 
Thermal Shock the values of 


me are to be 
determined. Since », are the roots of equation 
(3), or 

= ARIo(ur) 
= 
y = 


(13a) 
(138) 


By putting 


and 


these roots may be determined graphically. 


In the case of the heated glass rod being cooled 
in cold water, it may be assumed that h = 35. 
Plotting equations (13a) and (13) with 4, as ab- 
scissa for rods of radius 0.1, 0.2, 0.3, 0.4, and 0.5 
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centimeter, réspectively, as shown in Fig. 3 the 
roots up to the fifth are as follows: 


TABLE I 
R=01 R=02 R=03 R=04 R=05 
or or or or or 

kR=3.5 hAR=7.0 AR = 10.5 4R = 14.0 = 17.5 
a 1.85 2.08 2.18 2.24 2.26 
Me 4.52 4.88 5.06 5.16 5.22 
Ms 7.48 7.80 7.98 8.10 8.20 
ry 10.50 10.76 10.94 11.10 11.22 
Ms 13.58 13.80 14.00 14.12 14.24 


Next, calculating the values of S for various 
values of at, we obtain the numerical data shown 
in Table IT. 

The results of these calculations are shown in 
Fig. 4. 
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TABLE II 
AR = 3.5 
as Ss at s at s at s 
0.0002 0.0338 0.0007 0.0482 0.0016 0.0378 0.0080 0.0043 
0003 0468 .0008 .0469 .0020 .0335 .0090 0031 
0004 0475 .0009 .0460 .0030 .0240 .0100 0022 
0005 0481 .0010 .0449 .0040 .0171 0120 0011 
0006 0482 .0012 .0426 0050 .0121 0160 0003 
0060 .0086 0180 0001 
hR = 7.0 
0.0008 0.0322 0.0013 0.0326 0.0060 0.0217 0.0180 0.0060 
.0009 .0328 .0016 .0323 .0080 .0176 .0240 .0040 
.0010 .0327 .0020 .0316 .0100 .0142 .0360 .0009 
.0011 .0326 .0028 .0298 .0120 .0114 
.0012 .0326 .0040 .0266 .0160 .0074 
AR = 10.5 
0.0016 0.0246 0.0030 0.0244 0.0090 0.0180 0.0240 0.0084 
.0018 .0249 .0045 .0229 .0120 .0158 .0270 .0072 
.0020 .0249 .0060 .0213 .0180 0115 .0360 .0045 
AR = 14.0 
0.0020 0.0195 0.0060 0.0187 0.0160 0.0139 0.0300 0.0089 
,0025 .0198 .0080 .0177 .0240 .0108 .0360 .0074 
.0032 .0198 
= 17.5 
0.0030 0.0171 0.0080 0.0161 0.0250 0.0114 0.0360 0.0093 
.0050 .0172 .0125 .0148 .0300 .0102 
J From these curves, the values of S,, for each Ill. Experiments 


hR are found to be as follows: 
Glass rods drawn from the same melt and 


AR Sm having different diameters, i.¢., 0.32, 0.37, 
0.43, 0.52, and 0.62, and 3.0 centimeters each in 
10.5 0249 length were used in all experiments. 
14.0 -0198 Each end of the rod was rounded as stated above 
17.5 .0172 
by a burner to avoid edge effect. 
The relation between AR and S,, can be ex- Each rod was annealed in an electric furnace. 


Before using the rod, it was examined by a 
petrographic microscope for strain and was in- 
Sa = spected for the existence of imperfections on the 

where p = 0.1128 q = 0.364 r = 0.023 surface. 


pressed by the equation 


Substituting equation (14) into equation (11), we 


have 
P(i — @) 1 
Transposing this, we have 
r — o) 
or 
6. (R™ — mR) = C (16) 


where m, n, and C are constants. 


This equation gives the relation between radius 
of the glass rod and the temperature difference 
between the glass and the quenching liquid (for 
the range of R = 1 mm. to 5 mm.) 
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The test specimen was put on a platinum dish 
in an electric furnace. After heating at a con- 
stant temperature for some time (more than 20 
minutes), the test piece was dropped down into a 
cooling tank filled with cold water (Fig. 5). 

To find the minimum temperature difference, 
a higher temperature at which fracture was neces- 
sarily caused and a lower temperature at which 
no fracture occurred were first determined. Then 
the temperature range was narrowed step by step 
until it reached about 5°C. The samples were 
then taken two at a time, and treated at tempera- 
tures in the 5°C interval previously determined. 
In this way temperatures were obtained at which 
one piece broke while the other did not. These 
are the temperatures which the present experi- 
ments sought to establish and are those employed 
to obtain the temperature difference listed in 


TABLE III 
Cooling Temperature 

Glass rod water difference 
(°C) (°C) (°C) 
Diameter = 0.32 cm. 248 18 230 
253 18 235 
251 17 234 
248 17 231 
251 17 234 

Mean temperature difference = 233°C 
Diameter = 0.37 cm. 239 19 220 
235 15 220 
236 19 217 
235 19 216 
234 16 218 

Mean temperature difference = 218°C 
Diameter = 0.43 cm. 217 13 204 
217 15 202 
217 16 201 
217 17 200 
218 16 202 

Mean temperature difference = 202°C 
Diameter = 0.52 cm. 200 19 181 
202 17 185 
200 17 183 
198 17 181 
196 17 179 

Mean temperature difference = 182°C 
Diameter = 0.62 cm. 188 19 169 
190 19 171 
191 19 172 
190 17 171 
188 17 171 


Mean temperature difference = 171°C 
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Table III, representing heat shock or thermal 
endurance. 

The results of experiments, i.¢., the relation 
between the radius of glass rods and the critical 
thermal shock are tabulated in Table III. 


& = 
a3 04 os 06 
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These results are plotted in Fig. 6. From this 
we get 
(17) 
which coincides in form with equation (16) de- 
duced from theoretical considerations. 


6, (R°-8* — 0.528R) = 53.0 


IV. Summary 

Investigations on the thermal endurance of 
glass rods were carried out both theoretically and 
experimentally. 

Theoretical investigations were carried out on 
the stress distribution in rods of infinite length 
and with various diameters. 

A new expression showing the relation between 
the radius of the rods and the minimum tem- 
perature difference needed to cause fracture in the 
rods was found to be 


6(R™ — nR) = C. 
It was found also that the results of experi- 


ments agree well with those calculated. 


Diameter R Ge Oc Difference 
(cm.) (cm.) (observed °C) (calculated °C) (°C) 
0.32 0.16 233 233 .5 —0.5 

37 .185 218 217.5 +0.5 
.43 .215 202 202 .0 +0) .0 
.52 .26 182 184.5 —2.5 
62 ol. 171 170.7 +0.3 
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EFFECT OF TEMPERATURE TREATMENT ON ABRASIVES 
AND ABRASIVE PRODUCTS* 


By Ross C. Purpy 


ABSTRACT 

The thermal effect on properties of the abrasive grains 

and on the combination of grains with bonds is discussed 

and its importance on the properties of the completed 
product are set forth. 


I. Introduction 


Abrasive wheels and blocks require an abrad- 
ing element that is hard and of such structure 
as will permit surface or edge fracturing when 
abrading the object being ground or polished, 
the degree of fracturing required being dependent 
upon the physical characteristics of the material 
being ground and the results desired. To grind 
and polish effectively and to obtain the vastly 
different results desired necessitates a variety of 
characteristics in abrading materials, a large 
number of combinations of abrasive grain sizes, 
a variety of bonds each with its own distinctive 
grain-holding characteristics, a large variety of 
degrees of “hardness’’ of the abrasive-bond unit, 
and several structural differences. These vari- 
ants should be definitely determined and con- 
trolled in order to produce an abrading tool 
which will accomplish most efficiently the grind- 
ing or polishing of a given object. 

The physical characteristics of the material 
are not the only factors which determine what 
combination of the several variants shall be 
used in the make-up of the abrading tool. The 
size and shape of the object to be ground or 
polished and the results desired are factors in 
determining by what method the abrading can 
most economically be done. This involves preci- 
sion and machine-speed variants of abrading tool 
characteristics. 

The object of an abrading operation is to secure 
a desired material removal or a desired finish 
by the most economical process. The wide varia- 
tion in materials, dimension, and shape of objects 
and the definite finish required is the reason for the 
large variety of grinding tools and grinding ma- 
chines and for the number of patents in both 
grinding tools and grinding machines granted 
each month in each industrial country. 


* Presented at the Ceramic Conference, held under the 
joint auspices of the School of Mineral Industries, Penn- 
sylvania State College, and the Pittsburgh Section of 
the American Ceramic Society, October 20-21, 1933. 
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With this brief survey of the complexity of the 
abrasive problems, we shall more briefly ex- 
amine the needs for abrasive tools. The eco- 
nomic demands for grinding are not reviewed in- 
asmuch as they do not fall within the scope of this 
discussion. 

When a cylinder is ground it is perfectly 
cylindrical, whereas, if trued by a single pointed 
tool in a lathe it will be ‘“‘out of round.” This 
true cylinder by grinding makes possible the 
working of the ponderous gates in the Panama 
Canal locks which with lathe-turned hinge pins 
were not movable. Shredded wheat biscuits 
were producible only on ground cylinders whereas 
before their use the wheat wrapped around the 
lathe-turned rolls. Rotary parts of motors and 
valves of internal combustion engines are pos- 
sible only by use of an abrading tool which gives a 
perfect cylindrical shape. Grinding, rather than 
turning axles and journals for railroad cars, has 
practically eliminated the ‘‘hot box’’ liability and 
has effected a saving in babbitt sufficient to pay 
all tool investment and labor cost of grinding. 
“Flat wheels’ are less frequent on railroads since 
the wheel tires are being ground. Indeed, the 
réle of the abrasive tool in the advances made in 
transportation and industry is a fascinating, 
dramatic story. 

Not alone for rotary parts are abrasives found 
to be the most effective tool available. In 
cutting stones and metals and in polishing all 
sorts of objects, abrasives are being employed 
to a constantly increasing extent, even for grind- 
ing flour, paint, and chocolate products. 

The particle abraded from an object is a 
smaller “‘sliver’’ than is plowed off by any other 
tool. The physical characteristics of the ma- 
terial being abraded and the size of sliver desired 
not only determine the speed, power, and strength 
of the abrading particles required, but they also 
define the combination of abrading-tool variants 
which are most suitable. Some of these variants 
are further considered in this presentation. 


II. Alumina Abrasives 


, Nature provides emery, corundum, 
a) and other mineral substances us- 
able as abrasives where either severity or exactness 
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of performance are not required. Of these natural 
abrasives, the only ones suitable for use in vitrified 
bonded wheels are emery and corundum. The 
variable composition and physical characteristics 
of emery and natural corundum, however, make 
them unsuitable where exactness, constancy, and 
maximum efficiency in grinding performance are 
desired. Even for rough snagging, therefore, 
it has been found economical to make corundum 
abrasive grains by fusing emery, natural corun- 
dum, or other high alumina raw materials such as 
bauxite, purifying the melt, and cooling in such a 
fashion as to produce a product which uniformly 
and constantly possesses definite desired proper- 
ties. 

The methods, technical details, and economies 
incident to producing artificial corundum are 
given in Ceramic Abstracts. 

(2) Artificial The “impurities” in the ore 
Corundum Ingots used for making artificial 
corundum have a signifi- 
cant effect on the physical properties of the 
abrasive produced. Iron added to wash out 
the silica as ferro-silicon does more than remove 
the silica; it influences the crystallization. 
Any impurity such as titanium which does not 
have sufficient specific density and fluidity to 
separate out from the ‘‘cast’’ will remain as inter- 
facial glass in the corundum, the variable dis- 
tribution and composition of which causes a 
variation in character of the corundum. A study 
of equilibrium diagrams will show that all im- 
puritities in a 95 + Al,O; melt will be present 
only as a glass between the corundum crystals. 

Impurities which volatilize at the tempera- 
tures and under the conditions of electric-furnace 
fusion of corundum leave vesicular structures 
sometimes very generally and evenly distributed 
throughout the mass and result in an abrasive 
grain of a peculiar and, for several purposes, a 
desirable sort, such as the white abrasive obtained 
by fusing alumina hydrate which contains a 
quantity of alkalis. 

Heavy-duty abrasive corundum grains are ob- 
tainable only when the electric-furnace corundum 
ingot is a compact mass of alpha-corundum crys- 
tals practically free from interfacial glass and 
cellular structure. 

Light-duty corundum abrasive grains are 
produced by the impurities in the raw materials 
used which form a rather thoroughly diffused glass 
interface and a cellular structure. It is rarely 


practical or possible to produce a satisfactory 
light-duty corundum abrasive by batch additions, 
due to the difficulty of obtaining, in the raw 
batch, a uniform distribution of the materials 
which result in the interfacial glass or in the 
cellular structure. 

A “softer” abrasive grain midway in properties 
between the heavy and light duty is producible 
in electric-furnace corundum by “boiling’’ the 
fused mass with alkali salts added to the raw 
batch or by mechanical stirring. 

“Sintered corundum,’’ made by heating Al,O; 
or corundum powder sufficiently to cause the 
mass to sinter and to transform to alpha corundum 
but not become molten, will not produce an 
abrasive which will have a general application 
because it lacks mass strength and uniformity. 
Sintering will produce alpha corundum but it 
will not produce the desired compact, hard, and 
strong alpha corundum required for abrasives. 
The mass must be heated to a liquid fusion in 
order to secure a requisite growth of individual 
crystals, a required compactness of crystals, a 
separating out of the ferro-silicon, a segregation 
of the interfacial glass impurities, and a desired 
mass structure of the ingot. For this reason the 
brick furnaces, even with 3-phase electrodes, 
do not give as uniform a product as do the 
water-cooled steel-shell furnaces with 2-phase 
electrodes. In the latter there is obtained a more 
uniform liquidity of the fusion and hence a 
product more uniform in purity and in physical 
character resulting from the more uniform 
thermal treatment throughout the mass of each 
individual ingot and from ingot to ingot. 

(3) Reduction of Ingot A 5-ton ingot is al- 
lowed to cool in an 

open shed, sledged to 
large chucks, jaw-crushed, and rolled, producing 
particles ranging from 8-mesh to 200-mesh and 
finer. The 24-mesh and coarser grains are split 
out from the finer grains, and further separated 
and cleaned of all grains containirig ferro-silicon 
by powerful magnets. The grains smaller than 
24-mesh, because it is impractical to extract suffi- 
ciently from them the grains contaminated with 
ferro-silicon, are roasted for the purpose of oxidiz- 
ing the ferro-silicon and the reduction products 
such as carbides. All grains, whether roasted or 
not, are mulled in water to fracture off the ad- 
hering ferro-silicon and oxidized products thereof, 
to reduce the grains to more “‘cubical’”’ shape, to 
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break up the “‘flats’’ and “‘slivers,’’ and to oxidize 
the carbides. This mulling increases the weight 
per cubic volume of the grain. 

Before alumina abrasive grains can be most 
successfully mixed with water and, particularly, 
with glue, they must be treated either by fire or 
by an alkali, preferably both, to increase their 
“capillarity” as measured by the height to which 
water will rise in a glass tube filled with the 
abrasive grain. To what this lack or possession 
of capillarity of the grain is due is not definitely 
known although oil has been distilled from 
freshly milled, untreated grains and the surface 
of the grain is known to carry a static charge of 
electricity. 


III. Silicon Carbide Abrasives 


It is very tempting to write the history of 
silicon carbide. Silicon carbide is not found in 
nature, but was discovered by Acheson when he 
attempted to make diamonds. Even its indus- 
trial production is intriguing. The heat history 
of silicon carbide and the methods employed in 
abrasive grain production have been given by 
several writers. Sufficient is it to say that silicon 
carbide is not a fused magma product. It is 
formed from vapors of carbon monoxide and 
silicon under strongly reducing conditions, so 
reducing in fact that generally the silicon carbide 
is strongly impregnated with solid carbon and has 
graphite as interfacial material. 

Silicon carbide will completely oxidize at 
800°C in oxygen, leaving only SiO,. Any flux 
which combines readily with SiO, will, in oxidizing 
atmospheres, cause disintegration and oxidation 
of silicon carbide. It is readily attacked by 
fluorine. For these reasons, silicon carbide 
presents more difficulty in bonding with fluxed 
clay bonds than do the alumina abrasives. 

Silicon carbide ore is crushed, mulled, and 
screened to grain sizes the same as the alumina 
abrasives. Some producers wash the grains in 
sulfuric acid or alkali or both alternately before 
mulling and screening to remove the iron and to 
wash off the adhering graphite more easily. 
Silicon carbide grains are not roasted or alkali- 
treated to increase their “‘capillarity.” 


IV. Bonding of Abrasive Grains 


Both kinds of artificial abrasives are bonded 
with (1) fluxed clay, (2) silicate of soda, (3) 
shellac, (4) bakelite, and (5) rubber bonds. Ex- 


cept for the fluxed clay bonds, the bonding of the 
alumina and the silicon carbide is the same be- 
cause the temperatures at which the other 
bonds mature do not exceed 450°F, at which low 
temperature silicon carbide is perfectly stable. 

The purpose of the bond is to hold the grain 
while it is cutting the material being ground or 
polished. If the grinding work to be accom- 
plished and the contours of the abrading wheel 
or stone need not be considered, the bond may be 
the more friable silicate of soda or shellac. If 
strength and a fixed contour of the grinding 
medium are required, the bond must have a 
strength which is obtainable only with a fluxed 
clay, bakelite, or rubber bond. 

There are several other considerations, outside 
of the scope of this paper, which dictate the type 
of bond that will render the most efficient service 
in a given case. Only the fluxed clay bonds 
involve the more accurate heat-treatment prob- 
lems and will be considered here. 


V. Fluxed Clay Bonds 


Artificial corundum 
(Al,Os3) in coarse grains is 
exceedingly resistant to chemical action of any 
sort even in fused magmas. Therefore, the 
problem of bonding corundum is to furnish 
strong, shock-resistant pockets or envelopes by 
which the grains of corundum are solidly held 
while they are abrading the material being 
ground. 

The only temperature limitations in bonding 
corundum with fluxed clay bonds are (1) at 
1390°C (cone 13) there is a weakening of the 
corundum grain and (2) cone 4 (1210°C) seems to 
be lowest heat treatment by which a sufficiently 
strong, heavy-duty glassy bond can economically 
be produced. Corundum is bonded at much 
lower heat treatments with a glassy bond but not 
for heavy-duty purposes. 

In the glassy bonds used for corundum abrasive 
grains there is, at cone 10 and higher, a slight 
development of mullite crystals, apparently the 
result of a fluxing action of the bond on the corun- 
dum crystal. This development of mullite in 
the bond can not be taken as the cause of the 
weakening of the corundum. 

One theory offered for the weakening of corun- 
dum grains at cone 13 is that the glassy bond dis- 
solves or leaches out the glassy interface material 
from the corundum grain. This weakening of 
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the grain does not occur with bonds that mature 
at heat treatments ranging from cone 4 to cone 12, 
irrespective of the composition and physical char- 
acteristics of the bond. Furthermore, this weak- 
ening of the corundum abrasive grain at cone 13 
occurs as certainly and to the same extent with 
bonds with and without a boric acid frit bond 
addition and irrespective of the viscosity of the 
bond. 

In connection with this question of mineral 
reaction between the corundum grain and the 
bond it is interesting to note that the only bonds 
which will solidly hold corundum grains are 
glasses high in Al,O; such as the following: 


(K,Na)s0 CaO MgO SiOz 


{ 0.29 0.43 0.28 1.9 6.5 fier soft wheels) 
(2) 0.55 0.28 0.17 1.2 7.5 (for hard wheels) 


These glass bonds must glaze over the corun- 
dum grain without crazing or spalling. As 
glazes on clay products they would be considered 
very viscous and ‘“‘immatured’’ even at cone 13 
down. Certainly they do not attain that per- 
fection of glassiness and completeness of mineral 
reactions sought and obtained in porcelain glazes 
and in glassware. In magmas so obviously far 
from completion in their possible mineral reac- 
tions and containing so high a content of Al,O; 
there would seem to be little if any inducement for 
the glass bond to dissolve Al,O; from the relatively 
coarse corundum grain; yet it is only with glassy 
bonds that efficient abrading units can be made 
with corundum grains. Porcelain bonds not 
only make corundum abrasive wheels too dense 
for efficient cutting but they do not hold the 
grains as strongly as do the immature glassy 
bonds. 


ons Carbi The only upper limit to the 
heat treatment usable in 
bonding silicon carbide 


abrasive grains is the maturing temperature of 
the porcelain bond. If there could be found a 
porcelain-producing mineral mixture which would 
not react with the SiC there would be no lower 
limit to heat treatment except that necessary to 
mature a bond to sufficient strength to make a 
serviceable silicon carbide wheel. 


Several of the fluxes usable with corundum will 
dissociate SiC causing a liberation of CO which 
“boils” the silicon carbide wheels. Hence it is 
the practice to use a bond composed of ball clay, 
feldspar, flint, occasionally with talc, pyrophyllite, 
and other silicate mineral flux additions. 

. Black coring (or the produc- 
(3) Black Coring tion of a black center) in 
silicon carbide ware is caused by entrapped car- 
bon and results in a weakening of the bond. This 
black coring is analogous to the black coring in 
clayware in which the carbon is not fully burned 
out before being sealed in by the sintering clay. 
The difference in the two cases is that in clayware 
the carbon is originally in the clay as carbon and 
can be burned out at ignition temperature, 
whereas in silicon carbide ware the carbon is 
liberated from the SiC beginning at 800°C. 
The oxidation period, during which silicon carbide 
abrasive products when being kiln fired must be 
given a slower rate of temperature rise, is between 
800°C and 1000°C, or from cherry red through 
light yellow heat colors almost to white heat. 
This slow heating through the oxidizing period 
allows the carbon to oxidize and to be vaporized 
as CO before the bond becomes too thoroughly 
vitrified. This slowing down in raising the heat 
of the kiln between 800°C and 1000°C will pre- 
vent black coring. 


VI. Conclusion 


Since this Conference is interested only in the 
heat-treatment problems of abrasives and abrasive 
products, the many coincident problems in abra- 
sive production have not been considered. In- 
deed, the time and space limits of this presenta- 
tion are not sufficient to present the heat-treat- 
ment problems. 

The production of abrasive products to meet 
the exacting specifications of grain size, hardness, 
structure, and strength involves various bond 
compositions and contents, many abrasive grain- 
size proportions, several methods of forming, and 
a variety of heat treatments, all of which are 
ceramic problems which require careful control 
and study. 
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Accurate testing of abrasives for size. Henry R. 
Power. Metal Cleaning & Finishing, 5 [11], 474-75 
(1933).—In developing a machine for making accurate 
sieve tests of abrasives, the Carborundum Co. obtained 
sieves that were interchangeable with one another and ex- 
act duplicates in weight and shape by using a moldable 
resin for the sieve frames. Ease of replacing worn screen 
material, convenience of handling the trays, and easy 
handling of the fractions of material on each sieve are 
stressed. Greater accuracy is possible due to the ease of 
checking on the accuracy of the screening cloth and replace- 
ment of the faulty screens. Illustrated. E.J.V. 

Selecting abrasives for polishing. Frep B. Jacons. 
Abrasive Ind., 14 [11], 12 (1933).—The problem of ob- 
taining a high finish at low cost requires accurate data and 
careful tests in the selection of abrasives. The four ma- 
terials available and the results to be obtained from each 
are discussed. Illustrated. C.H.T. 

Polishing monel metal. ANDREw V. Re. Abrasive 
Ind., 14 [11], 18 (1933).—The type of wheel and the kind 
of abrasive to be used in polishing monel metal are dis- 
cussed. CAT. 

Flat grinding machines. VI. Cari Morey. Abrasive 
Ind., 14 [11], 10 (1933).—The development of special 
purpose flat grinders during the past four years is discussed. 
The application of multiple wheels with the wheel heads in 
a central column is described. Illustrated. For Part V 
see Ceram. Abs., 13 [1], 1 (1934). CuT. 

Size control in grinding operations. R. E. W. Harri- 


SON. Amer. Machinist, 76 [33], 1065-67 (1933); see 
Ceram. Abs., 12 [3], 89 (1933). E.J.V. 
Grinding acid-proof chemical ware. ANON. Abrasive 


Ind., 14 [11], 6 (1933).—The method of making acid- 
proof chemical ware is described and its grinding discussed. 
C.H.T. 


! The bold-face number following the journal is the volume, 
the issue number is in brackets, followed by the page numbers, then 
the year in parentheses. 
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Formed cutting tool grinding. Epwarp S. Heck. 
Abrasive Ind., 14 [11], 8 (1933).—Inspection by means of 
the improved tool microscope requires that exceptional 
accuracy be maintained in grinding operations. The 
method of grinding and inspection is described. [Illus- 
trated. C.H.T. 

BULLETIN 


Roll Grinding. Carsorunpum Co. Foundry, 61 [10}, 
71 (1933).—A treatise on roll grinding discusses types of 
finishes and the methods by which they are secured, types 
and characteristics of rolls, coolants and filters, wheel 
stresses and their effect on wheel selection, causes of 
scratches on work, and various types of roll grinding 
machines and rolls which are ground. F.G.H. 


PATENTS 


Abrading and polishing machine. W. G. Norton. 
U. S. 1,935,660, Nov. 21, 1933. P. S. Leccr. U. S. 
1,937,475, Nov. 28, 1933. Abrading apparatus for a sur- 
face of revolution having variable diameters comprises, in 
combination, means for rotatably mounting an article 
having the surface for rotation axially thereof, stationary 
abutment means partially surrounding the surface in 
spaced relation thereto, a flexible rubbing means fixedly 
secured to the abutment means, the rubbing means being 
so formed as to be adapted to be wrapped circumferentially 
about and to contact the surface, and bag-like means 
adapted to contain a pressure fluid positioned between 
the abutment means and the rubbing means for pressing 
the latter into contact with the surface. C. L. Marti- 
son (Mattison Machine Works). U.S. 1,937,771, Dec. 
5, 1933. A. N. Emmons (Porter-Cable Machine Co.). 
U. S. 1,939,111, Dec. 12, 1933. 

Grindstone for grinding wood pulp. ANDREAS JORDAN 
U. S. 1,936,023, Nov. 21, 1933. 

Terrazzo grinder. Artupo De MARcat. 
449, Nov. 21, 1933. 


U. S. 1,936,- 
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Grinding machine. H. R. Ister (Cincinnati Milling 
Machine Co.). U. S. 1,936,633, Nov. 21, 1933. A. P. 
Sterner (Landis Tool Co.). U. S. 1,937,726, Dec. 5, 
1933. Emu Rutz, Jr. (Hisey-Wolf Machine Co.). U. S. 
1,938,723, Dec. 12, 1933. Criement Bootn (Cincinnati 
Grinders, Inc.). U. S. 1,938,756, Dec. 12, 1933. Sor 
EINSTEIN AND F. S. Haas (Cincinnati Grinders, Inc.). 
U. S. 1,938,757, Dec. 12, 1933. Hans Ernst (Cincinnati 
Grinders, Inc.). U. S. 1,938,759, Dec. 12, 1933. Hans 
Fritscnai (Cincinnati Grinders, Inc.). U. S. 1,938,760, 
Dec. 12, 1933. F. S. Haas (Cincinnati Grinders, Inc.). 
U. S. 1,938,762, 1,938,763, and 1,938,765, Dec. 12, 1933. 
F. S. Haas aND Hans Fritscur (Cincinnati Grinders, 
Inc.). U.S. 1,938,764, Dec. 12, 1933. C. W. Hopxins 
(Cincinnati Grinders, Inc.). U. S. 1,938,766, Dec. 12, 
1933. B.A. Kearns (Cincinnati Grinders, Inc.). U. S. 
1,938,767, Dec. 12, 1933. ANprREw Strom (Cincinnati 


Grinders, Inc.). U. S. 1,938,769, Dec. 12, 1933. J. D. 
Scaire (Heald Machine Co.). U. S. 1,938,933, Dec. 12, 
1933. 


Method and apparatus for increasing the uniformity of 
abrasive and ceramic articles. R. C. Benner, P. H. 
WALKER, AND W. G. Sorey (Carborundum Co.). U. S. 
1,936,820, Nov. 28, 1933. 

Cutter grinding machine. J. F. Sranpisu (United Shoe 
Machinery Corp.). U. S. 1,936,920, Nov. 28, 1933. 

Abrasive articles and solids of like constitution. H. C. 
Martin (Carborundum Co.). U. S. 1,937,043, Nov. 28, 
1933. The method of manufacturing abrasive or polish- 
ing implements to form a substantially uniform article 
and prevent segregation of the binder and abrasive com- 
prises mixing a synthetic resin with an abrasive material 
in an atmosphere which is conditioned to maintain the 
temperature below that at which the resin begins to soften 
and the humidity below that at which the resin takes up 
water to the extent of forming lumps, molding the resulting 
mixture under pressure and below the critical tempera- 
ture, and heating the shaped article to transform the resin- 
ous binder. 

Silicon carbide and its manufacture. Oris HurcHins 
(Carborundum Co.). U. S. 1,937,060, Nov. 28, 1933. 
Silicon carbide composed of allotriomorphic crystal units 
joined to form a massive substantially continuous solid 
is described. 

Abrading. H. W. Hut (American Optical 
U. S. 1,937,459, Nov. 28, 1933. 

Portable rail grinding machine. 
F. C. Hasse (Oxweld Railroad Service Co.). 
665, Dec. 5, 1933. 


Co.). 
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Rough honing machine for razor blades. T. C. Sues- 
HAN (Wade & Butcher Corp.). U.S. 1,937,795, Dec. 5, 
1933. 

Wheel-truing device. R. V. Hurcuinson (General 
Motors Corp.). U.S. 1,937,961, Dec. 5, 1933. 

Roll grinding machine, etc. C. F. Scunucx (Farrel- 
Birmingham Co., Inc.). U.S. 1,937,985, Dec. 5, 1933. 

Camshaft grinding machine. T. C. VAN Decrirt AND 
W. H. McCoy. U.S. 1,937,999, Dec. 5, 1933. 

Machine for circular grinding. A. M. REMINGTON 
(Simonds Saw and Steel Co.). U. S. 1,938,439, Dec. 5, 
1933. 

Abradant driving head. H.L. Myers (American Floor 
Surfacing Machine Co.). U. S. 1,938,493, Dec. 5, 1933. 

Grinding wheel. Karet DrapAk. U. S. 1,938,520, 
Dec. 5, 1933. A grinding machine comprises a table 
having a circular opening and an ovaloid grinding wheel 
mounted to rotate with the grinding surface in the top 
plane of the table, the grinding surface having its greatest 
dimension substantially equal to the diameter of the open- 
ing and decreasing gradually in the direction from the 
axis of rotation to the periphery of the circular opening, 
whereby the grinding action of the wheel is substantially 
constant from the axis to the periphery. 

Sharpening device for edged tools. N. K. FouGNer. 
U. S. 1,938,521, Dec. 5, 1933. 

Spindle oscillator. Hans Ernst (Cincinnati Grinders, 
Inc.). U.S. 1,938,758, Dec. 12, 1933. 

Honing tool and fixture. K. W. Connor (Micromatic 
Hone Corp.).. U.S. 1,939,205, Dec. 12, 1933. 

Abrasive sheet material. E. I. pu Pont Nemours 
& Co. Brit. 400,650, Nov. 8, 1933. 

Polishing, burnishing, or stropping safety razor blades. 
V. R. Camm. Brit. 401,691, Nov. 29, 1933. 

Rubbing-down attachment for portable electric grinding 
machines. J. Haics. Brit. 400,754, Nov. 8, 1933. 

Grinders for internal cylindrical surfaces. Hutro 
ENGINEERING Co., Inc. Brit. 401,467, Nov. 22, 1933. 

Apparatus for honing and stropping safety razor blades. 
A. Hazan. Brit. 401,808, Nov. 29, 1933. 

Honing or grinding the bores of cylinders. L. Harrt- 
RIDGE. Brit. 400,942, Nov. 15, 1933. 

Hand grinding machines. T. GeNKINGER. Brit. 401,- 
968, Nov. 29, 1933. 

Abrasive. Kart Ficxert. Ger. 574,918, April 21, 
1933. A powdered grinding agent is mixed with a mineral 
binding agent and an aqueous emulsion of a PhOH- 
CH;0 resin solution, ¢.g., in MgCls lye. (C.A.) 


Art and Archeology 


Researches on the coloration of glass by cementation. 
Red by copper. A. Lecrenter, P. GrLarp, AND L. Dv- 
BRUL. Rev. belge ind. verridres, céram., émail., 4 [10], 
218-21 (1933).—Cementation by copper is a delicate proc- 
ess. The glass is coated with a paste containing iron 
oxide or clay pipe and a coloring composition, copper oxide 
or sulfate, in variable proportions. The glass is fired in 


a muffle in oxidized atmosphere which makes it greenish. 
It is washed and fired in a reduced atmosphere which 
changes it to black and then fired again in an oxidized 


atmosphere which colors it red. The investigations of 
Springer and of the authors are described and the results 
tabulated. The specific action of different oxides is as 
follows: (1) ZnO and MgO are favorable; (2) PbO pro- 
duces good results, but can not endure the reduced firing 
(the effect on glasses with a low PbO content should be 
studied); (3) B,O; and Al,O; seem to have a favorable 
action; (4) CaO and BaO lend themselves less to cementa- 
tion; (5) K,O is superior to Na,O; (6) in mixed glasses, 
the aptitude to cementation is intermediary between 
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simple glasses whose mixtures would produce mixed 
glass; it depends on the relative proportion of oxides. 
See also Ceram. Abs., 12 [10-11], 363 (1933). M.V.K. 
of colored glazes. W. Wey. Sprechsaal, 
66 [42], 710 (1933).—W. shows how the coloring of glasses 
and glazes takes place through a selective absorption. 
The influence of the furnace atmosphere and the composi- 
tion of glazes are discussed, and it is shown by examples 
how it is possible to promote arbitrarily the formation of 
definite color tones. M.V.K. 
Latest developments in zirconium glazes. T1iTaNruM 
ALLoy Manuracturinc Co. Ceram. Ind., 21 [6], 292- 
94 (1933).—Interesting facts and formulas for the use of 
zirconium products in glazes developed after considerable 
research work are presented. E.J.V. 
Art in the potteries. Apert Rutnerston. Pottery 
Gasz., 58 [678], 1442-43 (1933).—In discussing the training 
of students, R. points out art’s relation to life and the need 
for imagination and experience on the part of the artist. 
Self-expression is a prime necessity to success. The direct 
relationship between art and pottery is evident since form 
and decoration have been expected of craftsmen for genera- 
tions. The need for new designs is pointedout. E.J.V. 
Decorative stoneware in Nebraska. RamoND HENDRY 
Wiiurams. Design, 35 14 (1933).—The two-year 
old department of pottery in the Univ. of Nebraska has 
developed a practical low-fired stoneware that has been 
successfully decorated by painting and incising. Descrip- 
tions of the processes and several illustrations of work done 
are given. E.B.H. 
Primer of modern design. Anon. Aris & Dec., 39 
[7], 36 (1933).—The Victorian art of 1900 with its spirals 
and curves has been gradually forced by labor, the machine, 
and science into the simple geometric lines of the mechan- 
istic, neoclassic, or neobaroque modern style. The illus- 
trations are designs by George Sakier. E.B.H. 
Industrial arts and crafts. ANon. Design, 35 [4], 
20-24 (1933).—Sweden has for years been fostering two 
parallel movements, the folk art and the industrial art, 
assisted by the Home Industries Societies and the Friends 
of Handiwork. Their greatest artists, including Anders 
Zorn, produce and inspire. Pottery and tableware and 
the striking Orrefors glass are illustrated. E.B.H. 
Josiah Spode’s times and triumphs. Jonn Tuomas. 
Presented at meeting of the English Ceramic Society at 
Stoke-on-Trent, Oct. 9, 1933; Pottery Gas., 58 [677], 
1341-45 (1933). E.J.V. 
A craft untouched by mass production. Frepericx E. 
Mayer. Amer. Architect, 143 [2619], 85-88 (1933).— 
Since the 12th Century stained glass has remained a per- 
sonal art steeped in medieval tradition and untouched by 
factory methods of production. In the present revival 
of American church architecture, artists have created 
stained glass windows equal to the best in the ancient 
cathedrals of Europe. Some of the modern works are 
described. Illustrated. E.J.V. 
Colors for 1934 spring season reveal new shades. 
MARGARET Haypen Rorxke. Ceram. Ind., 21 [6], 284 
(1933).—Fifty-two new colors have been issued by the 
Textile Color Card Assn. of the U.S. Oriental hues, 
“faded” colors, clear purplish tones of the blue range, and 
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various greens are featured. Gray is being used in pot- 
tery. E.J.V. 
For the well-ordered 30’s. Anon. Aris & Dec., 40 
[2], 44 (1933).—This page shows illustrations of modern 
ware, one particularly fine set of Italian white bubbly glass 
of classic shape. E.B.H. 
For the sophisticated 40’s. Anon. Arts & Dec., 40 [2], 
45 (1933).—Glass and terra cotta are illustrated. E.B.H. 
Table talk. Anon. Arts & Dec., 39 [6], 58-60 
(1933).—Illustrations of glass or glass in combination 
from Corning Glass, Ovington, etc., are shown. E.B.H. 
Fine china and glassware for the table. ANON. Amer. 
Home, 10 [6], 286 (1933).—A page of china and glassware 
designs is presented. F.G.H. 
Huntington Chelsea vases. Epwarp WENHAM. Con- 
noisseur, 92 [387], 310-17 (1933).—True porcelain was re- 
discovered and produced in England first in 1768. Three 
soft-paste porcelains preceded it with (1) a glassy frit, 
(2) soapstone, and (3) calcined bones as distinguishing in- 
gredients. On the Continent hard paste superseded the 
soft. In England the reverse is true, and bone china is 
staple as it is lighter, has a more tender, softer quality, 
and allows color to sink into it. Typifying the gold an- 
chor period of the work of the Chelsea factory in bone 
china is a group of elaborate vases collected by Henry E. 
Huntington. Illustrated. E.B.H. 
Enamels of the Russian renaissance. Cyrm G. E. 
Bunt. Connoisseur, 92 [386], 235-41 (1933).—Commenc- 
ing in the 13th Century, Mongol domination of Russia 
greatly influenced the enamel work. The 16th and 17th 
Centuries produced enamels which are the glory of Russian 
art. Illustrated. E.B.H. 
The von der Heydt oriental collection. Franx Davis. 
Illus. London News, 183, 406-408 (1933).—Eleven photo- 
graphs of terra cottas, etc., are shown. H.HS. 
The Egyptian expedition, 1931-1932. Amprose Lan- 
sinc. Bull. Met. Mus. Art, [Section 2] 28 [4], 3-22 
(1933).—Fragments of a pottery ostracon dated from the 
19th to 20th Dynasty depict the story of Amen-em-hét. 
Fragments of two water jars and the head of a calf modeled 
in clay were also found. Jbid., [Section 2] 28 [11], 4-26 
(1933).—In the 12th Dynasty it was common to bury 
model jars of terra cotta together with pottery in daily 
use. Pots decorated with black bands on a polished red 
ground were found in one of the pits. A.A.A. 
The Persian expedition. Watter Hauser. Bull. 
Met. Mus. Art, (Section 2] 28 [11], 39-44 (1933).—Kasr- 
i-abu Nasr, a prominent crescent-shaped hill about four 
miles southeast of Shirfz was the site of the Persian expedi- 
tion. Much of the glazed and unglazed pottery found was 
similar to well-known examples of the 9th, 10th, and 11th 
Centuries from S&marr&é, Fustét, and Samarkand. A 
fine three-handled jar with an incised ornament around 
the shoulders and ribbing around the neck was of the 
porous type dug up at Samarra dated between a.p. 838 
and 883. The glazed pieces were so-called T’ang types 
and dated from the 9th and 10th Centuries. There were 
many examples of 12th and 13th Century dark blue-green 
glazed ware decorated with black drawings. Other pottery 
of coarse, hard, green or pink clay, crude in form and simply 
decorated, was probably the common local ware. A.A.A. 
Iraq art before 4000 B.c. M. E. L. MALLOWAN. 


30 CERAMIC ABSTRACTS 


Illus. London News, 183, 436-37 (1933).—Pioneer dis- 
coveries at Tel Arpachiyah, near Nineveh, show prototypes 
of Minoan and Christian symbols. 15 photographs. See 
also Ceram. Abs., 12 [10-11], 352 (1933). H.H.S. 
Discoveries in Iraq. Henry FRANKFORT. Iilus. Lon- 
don News, 183, 123-25 (1933); see also Ceram. Abs., 13 
[1], 3 (1934). H.H.S. 
Discoveries at Kish and Barghuthiat. LaANc- 
pon. TIilus. London News, 183, 288-89 (1933).—The 
Oxford-Field Museum expedition to Mesopotamia has 
located two lost great cities with a rich harvest of Sas- 
sanian pottery, terra cotta figurines, etc. 14 photographs. 
See also Ceram. Abs., 11 [7], 400 (1932). H.H.S. 
Bequest of Edward G. Kennedy. Pavuiine Srmmons. 
Bull. Met. Mus. Art, 28 [9], 152-53 (1933).—Among the 
objects of Far Eastern art in the bequest of Edward G. 
Kennedy are some rare porcelains. A plate belonging to 
the famille verte group has a brilliant blue. There are 
two clair de lune bottles and a pair of bowls in underglaze 
copper red accented by bits of black and green enamel. 
A.A.A. 
Third-century art at Dura-Europos. Ciark Hop- 
kins. Jilus. London News, 183, 361-63 (1933).—H. is 
field director of the Yale-French Academy expedition. 15 
photographs. See also Ceram. Abs., 13 [1], 3 (1934). 
H.H.S. 
Oldest and newest in Maya pottery. 
urps. Design, 35 [5], 16 (1933).—The most important 
piece of Maya pottery so far discovered is a vase found by 
the Carnegie Insitution at Washington in a pyramid near 
Uaxactun in Yucatan. It is beautiful in design and color- 
ing but its chief value is a series of date glyphs which fix 
it in the Old Empire Period, before 600 a.pv. See also 
article by Ricketson, Ceram. Abs., 12 [10-11], 352-53 
(1933). E.B.H. 


BOOKS 


Romance of Sandwich Glass. FRANK W. CHIPMAN. 
Sandwich Publishing Co., Boston, Mass. Price $5.00. 
Creative Art, 12 [1], 65 (1933).—This book is rich in data 
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regarding the origin and growth of the industry which 
flourished prodigiously from 1825 until its abandonment 
in 1888. There are chapters on methods of manufacture 
and on notable collections, with an especially useful dic- 
tionary of patterns which includes 158 authenticated de- 
signs. E.J.V. 
Catalogue of Greek, Etruscan, and Roman paintings 
and mosaics in the British Museum. R. P. Hinks. 
Ixxi + 157 pp., 32 plates. British Museum, London, 
1933. Price 40s. Reviewed in Times Lit. Supp., 32, 
632 (1933). H.H.S. 
Tomb of Nefer-Hotep at Thebes. N.peG. Davies. 2 
vols. Metropolitan Museum of Art, New York, 1933. 
Price $25.00. Reviewed in Times Lit. Supp., 32, 625 
(1933). H.H.S. 
Mosaics in Italy, Palestine, Syria, Turkey, and Greece. 
C. H. SHERRILL. xiii + 304 pp., 17 illustrations. John 
Lane, London, 1933. Price 15s. Reviewed in Times Lit. 
Supp., 32, 612 (1933). H.H.S. 


PATENTS 


Design for toby. R. G. Esernarp (Book and Quill 
Lending Library and Bookshop, Inc.). U. S. 91,059, 
Nov. 21, 1933. 

Design for jar. E. W. Fuerst (Owens-Illinois Glass 
Co.). U.S. 91,063, Nov. 21, 1933. Wynn Van WINKLE 
(General Glass Corp.). U.S. 91,095, Nov. 21, 1933. 

Design for bottle. E. H. Jacopsonn (W. A. Taylor & 
Co.). U.S. 91,071, Nov. 21, 1933. F.W. Nrrarpy (E. R. 
Squibb & Sons). U.S. 91,080, Nov. 21, 1933. ALPHONSE 
Det Montco. U. S. 91,167, Dec. 12, 1933. G. T. Gr- 
son (Guy T. Gibson, Inc.). U.S. 91,169, Dec. 12, 1933. 


G. W. Arxen (Carr-Lowrey Glass Co.). U. S. 91,183, 
Dec. 12, 1933. 
Design fortumbler. T. J. P1azzox1 (Capstan Glass Co.) 


U. S. 91,083, Nov. 21, 1933. E. M. Botrrome (Fostoria 
Glass Co.). U.S. 91,166, Dec. 12, 1933. 

Design for plate. S. E. Taompson (Copeland & 
Thompson, Inc.). U. S. 91,182, Dec. 12, 1933. 


Cements 


Cement factory with “Concentra” rotary kiln for the 
wet process. ANon. Eng. Progress, 14 [7], 134-35 
(1933).—The combustion air enters the kiln through 
cooling cylinders and comes into intimate contact with 
the hot clinker, cooling it and being itself heated. The 
kiln is fired with fuel oil preheated to 120°C and atomized 
inside the kiln. The mill has an average output of 88 Ib. 
sharply burned clinker per h.p. Illustrated. J.L.G. 

Plaster molds for large tile. ANon. Brit. Clayworker, 
42 [498], 195 (1933).—The plaster molds used in pressing 
Roman and other large roofing tile are liable to flake or 
“‘peel” because of (1) lack of skill in making, (2) improper 
quality of plaster, (3) mixing old and new plaster, (4) 


using too little water, and (5) using molds which are too 
green. R.A.H. 
PATENTS 

Method for producing cement. E. R. Witner (Ad- 
vance Cement Process Corp.). U. S. 19,005, Nov. 21, 
1933 (reissue). The method of producing a hydraulic 
cement comprises separately heating limestone to produce 
quicklime therefrom, heating clay, shale, or other siliceous 
earths to a relatively low point sufficient to activate the 
silica of the clay, shale, or other siliceous earths, mixing 
the quicklime and the activated clay, shale, etc., grinding 
the mixture to a suitable fineness, and introducing a jet 
of water or steam into the mixture under agitation. 
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Enamel 


Ground-coat studies. III. Milling and consistency. 
E. P. Czorcos. Better Enameling, 4 [11], 18-20 (1933).— 
A study was made to show what effect variation in a mill 
charge would have on the consistency of ground-coat 
enamel slip. Results are as follows: Variations in the 
weight of frit charge alone to a mill will alter the physical 
properties of the ground-coat enamel even though it is 
milled to a standard degree of fineness. Three conditions 
in the mill (produced by the weight of the frit charge in 
the preparation of ground-coat enamel) which have a 
marked effect on the physical properties of the resulting 
enamel are undercharged, properly charged, and over- 
charged. Enamel ground in an undercharged mill re- 
sults in poor consistency and rapid loss of set. Properly 
charging a mill produces a ground-coat enamel that pos- 
sesses its maximum desirable physical properties. Over- 
charging a mill does not improve the physical properties 
but greatly increases the milling time. There is a proper 
weight of frit charge for each mill and each frit that will 
produce a good enamel. The consistency of a ground 
coat may be improved by increasing the charge until the 
proper weight of frit charge is determined. Any increase 
above this charge will not improve the physical properties 
of the enamel. For Part II see Ceram. Abs., 13 [1], 4 
(1934). E.J.V. 

Testing methods for determining porosity by measur- 
ing conductivity of enamels. Communication of the Test- 
ing Lab. of Tonind.-Ztg. Keram. Rund., 41 [17], 216 
(1933).—The method based on the exceptionally small 
electrical conductivity of the enamel layer in comparison 
with the high electrical conductivity of the iron is de- 
scribed. Numerous experiments have shown that this 
method is successful and detects defects satisfactorily. 

M.V.K. 

Relation between indicated temperatures and true tem- 
perature of the ware in the firing furnace. G. H. Mc- 
IntyRE. Enamelist, 11 [2], 13-17 (1933).— A large varia- 
tion in the temperature of the ware produces only a slight 
variation in the furnace pyrometer. E.J.V. 

Air-cooled enamel. Vie_HABER. Emailwaren-Ind., 10 
[38], 303-304 (1933).—A description of the experiments 
of A. Malinovszky and S. Wiester (Jour. Amer. Ceram. 
Soc., 6, 972-75 (1923)) and C. E. Mengshol (Ceram. 
Abs., 13 [1], 5 (1934)) with air-cooled enamel and their 
results is presented. M.V.K. 

Notes on enameling. VII. A. H. Rev. belge ind. 
verriéres, céram., émail., 4 [9}, 207-208; [10], 228-29 
(1933)..—The paper discusses the manufacture of sheet 
iron, its composition, preparing surfaces fur enameling, 
re-firing of cast-iron pieces, and pickling. For Part VI 
see Ceram. Abs., 12 [12], 416 (1933). M.V.K. 

Reason for the adherence of ground enamel free from 
adhering oxides to sheet iron. A. DietzEL AND K. Mev- 
rES. Sprechsaal, 66 (38), 647-52 (1933).—The different 
stages important for adherence were carefully observed 
during the firing process of a sheet-iron ground enamel free 
from adhering oxides. The basic process taking place in 
the enamel and on the surface of the iron, the over-satura- 
tion phenomena, and the separation of crystals were in- 
vestigated. An enameled sheet-iron piece passes through 


three characteristic firing stages (A, B, C) during the 
fusing process. In the first stage (A) the blue-green 
enamel remains on the bright iron (silver sheet) and does 
not adhere. In the second stage (B) the enamel turns 
black and shows a distinct adhering power; a dark gray 
adhering layer is visible. In the third stage (C) the enamel 
is completely “burned” or “‘destroyed.”” The enamel 
adheres less well than in stage (B). The firing stage (B) 
(black enamel) must be considered as the right “‘degree 
of firing’ because the best adhering power is reached here. 
The usual criterion for the correct “‘degree of firing’’ of 
enamel containing adhering oxides (green color, glassiness, 
etc.) should not be applied for ground enamels free from 
adhering oxides. The adherence is produced by an inter- 
mediate layer between the iron and the enamel. It is 
formed after the complete dissolving of the hammer scale, 
which originated at the beginning of the firing process, 
through a renewed oxidation of the iron surface. It is 
composed essentially of magnetite crystals, FeyOy, which 
indent the iron with the enamel. The present work is a 
foundation for further researches dealing with the ad- 
herence of ground enamels containing adhering oxides. 
M.V.K. 
Enameling sheet-iron ware. R. Manscukr. Sheet 
Metal Ind. [London], 7 [76], 239-40 (1933); Emadlwaren- 
Ind., 10 [39], 312-13 (1933).—Methods used for enamel- 
ing shields and advertising plates are described. Com- 
positions of gray ground enamel and white coating 
enamel are given; pigments used for colored enamels are 
enumerated. M.V.K. 
Preparation of the surface of sheet iron by cleaning. 
A. W. Bruins. Emaillerie, 1 [4], 16-23 (1933); ab- 
stracted in Emailwaren-Ind., 10 [40], 327 (1933).—Pick- 
ling of cast iron with acids produces defects through gas 
inclusions and remnants of chemical, hence it should be 
abandoned. Directions for controlling a sheet-iron pickle 
and requirements for reagent tablets for determining the 
acid or iron content of the pickle bath or the soda content 
of the wash water are given. M.V.K. 
Bending of sheet iron during the enameling process. 
Anon. Glashiitte, 63 [26], 444-45; [27], 457 (1933).— 
Warping of sheet iron is due to different tensions present 
in the sheet-iron plate, .¢., it is due to its intrinsic proper- 
ties. Bending or curving of sheet iron is due to the treat- 
ment of the sheet (1) during working in the raw state and 
(2) during its enameling. Warping is less harmful be- 
cause during the firing of the ground coat a certain equali- 
zation of tensions takes place, and the enamel layer gives a 
sufficient rigidity to the sheet iron so that warping dis- 
appears. Bending or curving is more harmful as the 
enamel coat increases this defect. The quality of the 
sheet iron is important as sheet iron of high quality changes 
and deforms little during enameling. M.V.K 
Practice in the enamel shop. L. Sruckerr. Ceram. 
Age, 21 [5], 134-37 (1933).—The physical chemistry in- 
volved in the smelting of enamel batches is briefly dis- 
cussed. Practical advice on actual smelting operations 
is given. IJbid., 22 [2], 46-47 (1933).—Solid, liquid, and 
gaseous fuels are discussed with respect to their use in 
various phases of the enameling industry. Jbid., 22 [4], 
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102-26 (1933).—A general discussion of heat transfer by 
eonvection and radiation is presented. Illustrated with 
curves. See also Ceram. Abs., 12 [4], 144 (1933). F.G.H. 
Applying enamel. AtpinceR. Glashiiite, 63 [21], 
353-54 (1933).--A. discusses in detail different methods 
employed in enameling, briefly reviewing their advantages 
and disadvantages. M.V.K. 
Acid-stable enameis. Vie_Haper. LEmailwaren-Ind., 
10 [39], 311-12 (1933).—After discussing the researches of 
Andrews dealing with acid-stable enamels (Ceram. Abs., 
10 [5], 328 (1931)), V. states that the proportion of mole- 
cules to one another is of the greatest significance because 
an enamel is the more acid-stable the more complete 
chemical compositions it contains. M.V.K. 
Determining the strength of enamel, testing the state 
of the surface of enamel coats, and the determination of 
blisters in them. E. Franke. Sprechsaal, 66 [37], 
630-31 (1933).— Details of two new installations are given. 
M.V.K. 
Modern method of frit manufacture and control. ANoN. 
Better Enameling, 4 [11], 7-10 (1933).—The first considera- 
tion in the manufacture of frit is the raw materials; they 
should be bought according to rigid specifications embody- 
ing limits of variation permissible in the physical as well 
as the chemical properties of the materials. Weighing and 
mixing is carried out with great care. Definite smelting 
cycles for each type of frit have been developed to obtain 
the most desirable physical characteristics. Well-con- 
structed smelters embody a series of controls to facilitate 
maintenance of proper temperatures and conditions. The 
properly matured frit is quenched and then passes through 
the following processes: drying, classifying, and magnetic 
separation prior to packaging. Illustrated. E.J.V. 
Adhering oxides. W. Keser. Keram. Rund., 41 
[18], 228 (1933).—A series of theories deals with the effect 
of adhering oxides. Stuckert’s theory, i.e., that the chief 
factor in a good adherence is the smallest possible surface 
tension of the enamel in contrast with the iron, is the most 
plausible. Surface tension and the capability of forming 
networks depend on each other. The lower the surface 
tension, the greater is the capability of forming networks; 
the greater the latter property of the enamel, the more inti- 
mate is the combination between the enamel and the 
ground enamel. According to Stuckert, the adhering 
oxides reduce the surface tension of the enamel in contrast 
with the iron surface. M.V.K. 
Lime as raw material forenamels. ALDINGER. Keram. 
Rund., 41 [27], 350-51 (1933).—Calcite, marble, chalk, 
and, under certain circumstances, dolomite are employed 
as raw materials for introducing CaO into the enamel. 
Because of the high melting point of lime, it is little used 
for easily fusible enamels. The proper field of lime is an 
enamel resistant to water, acids, and lyes and the acid- 
stable enamel for chemical’ apparatus. Practice shows 
that up to 10% lime can be employed for ground enamel 
and from 6 to 8% for coating enamels. Lime is an im- 
portant constituent of resistant refractory glazes increasing 
their expansion without diminishing resistivity. Its action 
is similar to that of alumina. Its fluxing effect is small 
and it can not replace lead oxide. It is employed in 


powder enamels to lower the solubility of zirconium oxide. 
M.V.K. 
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Can differences in raw materials produce hairlines? 
VIELHABER. Emailwaren-Ind., 10 [43], 341-42 (1933).— 
Hairlines appear in enameled cast-iron pieces because 
the enamel shrinks more than the iron during cooling; 
either the shrinkage of the enamel or its dilatation is too 
great or the contraction of the cast iron is too small. 
Differences in the thermal expansion of the iron occur 
because of variations in the thickness of the pieces and 
in the treatment of it after casting. The reason for 
the appearance of hairlines lies in the cast-iron piece, 
and if the defects reappear, the expansion of the enamel 
should be increased. A raw material is not responsible 
for these cracks, although with feldspar such an effect is 
not excluded. Soda and borax may vary somewhat in 
water content. Materials such as zinc oxide bought with 
a definite content can not have this effect, and the as- 
sumption that metal oxides may produce hairlines has 
never been substantiated. M.V.K. 
Antimony oxide. Emailwaren-Ind., 10 
[24], 194-95 (1933).—The pentavalent antimony oxide 
is not poisonous and can be used in ware for cooking, 
drinking, and eating. The trivalent antimony oxide 
may form poisonous compounds under certain condi- 
tions. Details of three antimony poisoning cases which 
occurred in England are given. See also Ceram. Abs., 
12 [6], 216; [10-11], 357 (1933). M.V.K. 
Studies of water attack of majolica enamels in de- 
pendence on their chemical composition. WaLTeR KEr- 
STAN. Sprechsaal, 66 [31], 526-28; [32], 537-41 (1933).— 
Different majolica enamels were subjected to water solu- 
bility experiments. It was found throughout that the 
enamels show a high solubility. See also Ceram. Abs., 
12 [12], 413-14 (1933). M.V.K. 
Majolica enamel free from lead. BeErnpr. Glas- 
hiitte, 63 [22], 374-76 (1933).—A brief discussion of the 
development of poisonless wet majolica enamel free from 
lead and a description of the powder and wet methods 
of applying it are given. M.V.K. 
Dirt or black specks. ANon. Enamelist, 11 [2], 22- 
23 (1933).—Two new pieces of equipment that have proved 
successful in reducing losses due to iron specks are a rub- 
ber covering for mill doors and the magnetic separator. 
Rubber-covered mill doors and frames should be standard 
equipment for all cover-coat mills. A magnetic separator 
is most important for removing iron particles from the 
ground coat in the dip tank. All reclaimed cover coat 
should be passed over a magnetic separator before de- 
livery to the spray line. E.J.V. 
Vitreous enameling in continuous furnaces. R. M. 
Cuerry. Amer. Machinist, 76 [32], 1034-35 (1932).— 
The development of the continuous furnace for wet-proc- 
ess enamel is discussed. To improve furnace efficiency, 
the raised-end heat-seal feature was applied to the electric 
furnace. Operating data on continuous electric furnaces 
are presented. Illustrated. E.J.V. 
Porcelain-faced impellers developed for turbine pumps. 
S. E. Better Enameling, 4 [11], 4-6 (1933).—The 
following advantages have been obtained in deep well 
turbine pumps having porcelain enameled parts: (1) 
increase in efficiency due to lower frictional losses in the 
pump; (2) maintenance of this high efficiency over a 
longer period of time under a given pumping condition; 
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(3) resistance to abrasion, as definitely established by 
test; and (4) insulation against oxidation and electrolysis 
by acid-resisting porcelain enamel coating. Illustrated. 
E.J.V. 
Cooking resistant utensils. VIELHABER. Email- 
waren-Ind., 10 [43], 342-43 (1933).—Cooking utensils 
manufactured by the Austria- Steg- Neher Co. and guaran- 
teed for their resistance to cooking are enameled with 
ground enamel only. M.V.K. 
Cracking of cooking utensils. Vie_HABER. Email- 
waren-Ind., 10 [40], 317-21 (1933).—-After explaining the 
principles of white opacification, V. concludes that a 
high quality enamel resistant to temperature changes 
must contain the least possible amount of white opaci- 
fier. Opacifiers which opacify when present in large 
quantities should be avoided. To obtain a solid combina- 
tion between the enamel and the opacifier, the latter 
should be melted and not added to the mill. The kind 
of heating to which an enameled cooking utensil is sub- 
jected and the behavior of the enamel on heating are dis- 
cussed. Tests show that the shape of the bottom of the 
utensil is of exceptional importance in cracking. The 
enamel should be composed in such a way that its expan- 
sion follows that of the iron, and the enamel layer must be 
as thin as possible. Thick sheet iron should be used for 
cooking utensils. A second inner enamel coating should 
be avoided. The fact that the ground enamel remains 
solidly attached to the sheet iron while the coating enamel 
bursts shows that the former is much more suitable for 
cooking utensils; pots coated with a ground enamel only 
do not deteriorate on heating. The color of ground enamel 


is always dark and to obtain a lighter enamel, the ware is 
coated a second time with a ground enamel to which some 
white enamel is added. Up to 50% of white enamel may 
be added provided that it does not contain more than 6% 
cryolite or sodium fluosilicate and is not based on a feld- 


spar opacification. Additions of kaolin or opacifiers con- 
taining it and the addition of much clay as a suspending 
agent should be avoided. It is almost impossible to 
apply ground enamels containing opacifiers. M.V.K. 

Pebble porcelain. ANON. Better Enameling, 4 
[11], 14 (1933).—The outstanding feature of a display 
in New York is the employment of a highly reflective 
pebbled porcelain enamel surface which catches and re- 
flects the light rays from all directions, thus enhancing 
the general brightness of the sign by day and by night. 
Illustrated. E.J.V. 

Ornamental enamel. Anon. Keram. Rund., 41 [9], 
111-12 (1933).—Three methods used in jewelry enameling 
for obtaining (1) cloisonné, (2) champlevé, and (3) trans- 
lucid enamel are described. See also article by Fontaine, 
Ceram. Abs., 12 |12], 416 (1933). M.V.K. 

Enamel Division, tentative program for Cincinnati 
Meeting, American Ceramic Society. ANon. Bull. 
Amer. Ceram. Soc., 12 [12], 346 (1933). 

Business adopts design. II. Henry Dreyruss. 
Enamelist, 11 [2], 18 (1933)—D. suggests texture con- 
trast as a means of decoration, citing examples of its use. 
Illustrated. For Part I see Ceram. Abs., 13 [1], 7 (1934). 

E.J.V. 


Porcelain enamel fireplaces. Luis R. VAN ROOTEN. 
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Enamelist, 11 [2], 21 (1933).—-Three designs are sub- 
mitted and it is pointed out that individual designs for 
particular rooms could be produced with any degree of 
elaborate detail. Illustrated. E.J.V. 
Uses of porcelain enamel in the building industry. C.B. 
Crowiey. Enamelist, 11 [2], 9-10 (1933).—-The ad- 
visability of eliminating sharp corners or edges to correct 
chipping off of the enamel is pointed out. Cases of the 
use of porcelain enamel in buildings already standing are 
cited. E.J.V. 
No depression at Florence Stove Co. ANon. Ceram. 
Ind., 21 [6], 269-72 (1933).—The plant of the Florence 
Stove Co., Kankakee, Ill., is described. Illustrated. 
E.J.V. 
Producing an intricate porcelain enamel painting. 
W. F. Wenninc. Better Enameling, 4 (8), 13-14 (1933); 
for abstract see Ceram. Abs., 12 [10-11], 359 (1933). 
E.J.V. 
A porcelain enamel conscious erganization. ANON. 
Better Enameling, 4 [11], 11 (1933).—-The Star Manv- 
facturing Co., Inc., St. Louis, Mo., handles popcorn 
vending machines and light-lunch equipment finished 
wholly or in part with porcelain enamel. Illustrated. 
E.J.V. 


PATENTS 
Metal tile wall. J. E. Green. U. S. 1,936,507, Nov. 
21, 1933. 

Enamelware. V’. E. DouGuerty (O. Hommel Co.). 
U. S. 1,938,691, Dec. 12, 1933. The method of producing 
an opaque, white, enameled iron article consists in firing 
upon the iron article at least two successively applied 
coats of glass opacified with titanium oxide, the glass con- 
taining silica with flux in sufficient amount to produce a 
glass melting at a temperature not exceeding 1700°F, the 
titanium oxide being added in a quantity sufficient to 
afford in a doubly coated article a reflectance of at least 
59%. 

Production of enameled iron articles. P. 
Brit. 401,021, Nov. 15, 1933. 

Process for manufacture of enameled sheet iron. I. 
Kreip.. Brit. 401,650, Nov. 29, 1933. 

Grate for enameling kiln. Gesr. BoOnter & Co 
A.-G. Austrian 133,910, June 26, 1933. (C.A.) 

Removal of enamel from metals. Josera JANOoTA, JR. 
(Victor Chemical Works). Can. 333,656, June 27, 1933. 
Vitreous enamel is removed from metal articles by sub- 
jecting them to the action of a 40 to 50% solution of caustic 
alkali at atmospheric pressure and 125 to 145°. The 
solution is continuously agitated to maintain in suspension 
the sludge formed by disintegration of the enamel, and 
water is added to the solution to maintain its volume sub- 
stantially constant. See also U.S. 1,923,828, Ceram. Abs., 
12 [10-11], 359 (1933). (C.A.) 

Enamel firing apparatus. K.ueriscn. Ger. 
574,603, April 18, 1933. (C.A.) 

Enameling kilns. ALLGEMEINE ELexKrricitAts-Ges. 
Ger. 579,068, June 21, 1933. Details are given of auto- 
matic controlling means for use with kilns through which 
articles are conveyed. (C.A.) 


Ever. 
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Essentiais of glass technology based on American prac- 
tice. IV. Samuet R. Scuores. Ceram. Ind., 21 [6], 
285-88 (1933).—-S. discusses the calculation of composi- 
tion from batch, calculation of batch from composition, 
errors in estimating chemical composition from batch 
weights, the empirical formula, and minor components 
that have been omitted from calculations because present 
in such small amounts that they escape notice in the 
usual glass analysis. Illustrated. For Part III see 
Ceram. Abs., 13 [1], 10 (1934). E.J.V. 
What glass technicians must know about new researches 
on the refining of glass. IJ. Lupwic Sprincer. Glas- 
hiltte, 63 (27), 455-56 (1933).—-Prolonging the refining time 
improves the glass. At higher temperatures the glass re- 
fines better and more rapidly. The temperature should 
be increased suddenly and rapidly and as rapidly lowered 
when employing sulfate as refiner. With such a steep 
increase in temperature (called ‘temperature shock’’) 
oxygen and sulfur are chiefly separated from sulfate with 
a strong development of gases. The sudden fall in tem- 
perature checks the formation of new amounts of gas but 
the bubbles present have time to escape from the melt. 
It is generally thought that it is more difficult to refine a 
so-called hard glass (glass difficult to melt) than a corre- 
sponding soft glass at the same temperature. Experi- 
ments show, however, that hard glass and soft glass are 
refined better and more rapidly when a correspondingly 
higher temperature is used. An addition of more than 
50% cullet to the batch generally affects refining unfavor- 
ably, although some experiments contradict this. A 
literature index is given. For Part I see Ceram. Abs., 
12 [12], 417 (1933). M.V.K. 
Study of the volatilization from potassium oxide-silica 
glasses. Eric PRESTON AND W. E. S. TuRNER. Jour. 
Soc. Glass Tech., 17 [66], 122 (1933).—The volatilization 
of K,O from potash-silica glasses ranging from 89.88% SiOz, 
10.12% K,0 to 50.68% SiO., 49.32% KO has been studied 
at temperatures ranging from 1100 to 1400° and in five 
cases to 1450°. Within the temperature range studied 
the silica is nonvolatile. At 1400° the loss of K,O during 
the first 20 hr. varied from 5.88 mg. per hour per sq. cm. 
of surface for the glass containing 49.32% K,O to 0.27 mg. 
for that containing 19.61% K,O; at 1100°, for the 49.32% 
K,0 glass the loss was 0.56 mg. The rate of volatilization 
could be represented as in the case with the Na,O-SiO, 


= kt, where A is the 


A 
glasses by the formula, log 


amount of K,O originally present and x is the loss after 
¢ hours; a linear relationship holds good for each glass 
between log (initial rate of loss) and 1/T° (abs.). The 
vapor tension of the 49.32% K,O glass ranged from 3.10 
mm. of Hg at 1300° to 0.90 mm. at 1100°, for the 43.46% 
K,0O glass from 1.82 mm. to 0.50 mm., and for these two 
glasses the heat of volatilization of K,O was calculated as 
37,000 cal. per gm. mol. On plotting total volatilization 
loss at different times against K,O content of the glass, 
there was evidence of a break at the composition corre- 
sponding to the compound K,0-4Si0,, although less sharp 
than for Na,O-2SiO, in the soda-silica glasses. There 
was evidence in the molten glass of the compounds K,O-- 
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4SiO, and K,0-2SiO, at the appropriate concentration. 
Illustrations. See also Ceram. Abs., 12 [8], 294 (1933). 
CRT. 
Analysis of gas content of glass bubbles. J. Enss. 
Sprechsaal, 66 [39], 662-66 (1933).—-The principle of the 
method is as follows: a glass bubble is pierced in the 
presence of glycerin, caught on a slide and measured, sur- 
rounded by an absorption medium, and measured again. 
The apparatus employed is described in detail. Glass 
bubbles may come from (1) the air (oxygen and nitrogen), 
(2) the furnace atmosphere (carbonic acid, sulfurous acid, 
and hydrogen sulfide), (3) the batch (carbonic acid from 
carbonates; nitrogen dioxide, nitric oxide, nitrogen, and 
oxygen from nitrates; sulfurous acid and hydrogen sulfide 
from sulfates), and (4) the iron present (a great number of 
bubbles may be produced by iron, especially carbon, sul- 
fur, and phosphorus). Among the reactions which may 
take place, only those which have been seldom mentioned 
in glass technical literature are discussed, viz., (a) disinte- 
gration of nitrates, (b) formation of SO, and H,§S, (c) 
formation of carbon monoxide, hydrogen, and hydrocarbon, 
and (d) formation of hydrogen phosphide. The absorption 
media are enumerated and the solubility of gases in water 
and glycerin is discussed. The quantitative separation 
of gases, SO,, H.S, and CO, is not exact because these 
gases dissolve in glycerine; the detection itself is, however, 
exact. In most cases among the three gases, the bubbles 
contain mostiy CO,, and in this case, the determination is 
exact. The sum of the three gases can always be deter- 
mined exactly. The course of procedure of the analysis is 
described in detail. Glass seeds, bubbles free from gas, 
and iron bubbles were also investigated. Illustrated. 
M.V.K. 
Glass attack on refractory materials and its testing. 
O. Bartscn. Sprechsaal, 66 [42], 710 (1933).—The in- 
fluence of the temperature of the attacking glass must be 
especially considered when determining the glass attack 
on refractories. A new method has been developed per- 
mitting the use of a comparison body of constant composi- 
tion which is exposed to the action of the glass melt to- 
gether with the materials to be tested. This comparison 
body is subjected to the same conditions as the testing 
bodies. Since all the measuring values are referred to 
the comparison body, temperature changes and other 
damaging influences do not seriously affect the results of 
the experiments. The results of a series of glass attacks 
are discussed with regard to the infiuence of typical glasses 
and of the constituents of the batch on the destruction of 
refractory materials, the effect of the.temperature of the 
glass melt, and the influence of the prefiring, porosity, 
and alumina content of the refractories. M.V.K. 
Polymorphism and annealing of glass. A.A. LEBEDEV. 
Trans. Opt. Soc. [Leningrad], 2 [10], 1-20 (1921).—In- 
vestigations of curves of heating, double refraction, index 
of refraction, and coefficients of dilatation of glasses show 
that a sharp change in their properties occurs at 540 to 
600°. The reason for this change is a polymorphic trans- 
formation closely connected with the conversion of a=——>8 


quartz. A hypothesis is discussed that glass is an aggre- 
gate of highly-dispersed crystals among which quartz 
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crystals are present not in a pure state but as a solid solu- 
tion with other materials. The polymorphic transforma- 
tion occurs not immediately but in a certain temperature 
interval during which glass passes gradually through a se- 
ries of equilibriums. Because of the slowness with which 
equilibriums are reached, glass does not reach them when 
rapidly cooled and hardens in the state of incomplete poly- 
morphic conversion. The polymorphic conversion in 
glasses is followed by a large change in volume and the 
appearance of internal stresses which are to a considerable 
extent a consequence of this polymorphic conversion. 
New methods for determining the index of refraction 
and coefficient of dilatation with the changed temperature 
are discussed. M.V.K. 

Thermometry in the glass industry. II. Anon. Rev. 
belge ind. verridres, céram., émail., 4 [9], 199-201; [10], 
222-25 (1933).—A description is given of (1) resistance 
thermometers, (2) thermoelectric pyrometers, (3) gas 
pyrometers, (4) different types of optical pyrometers, and 
(5) the ardometer of Siemens. Methods of measuring 
temperature in glassworks are briefly discussed. An index 
of literature is given. Illustrated. For Part I see Ceram. 
Abs., 13 [1], 21 (1934). M.V.K. 

Variation of the refractive index of glasses at high tem- 
peratures. A. I. SrozHarov. Trans. Opt. Soc. (Lenin- 
grad], 4 [39], 1-36 (1928).—The refractive indices of six 
optical glasses were investigated. The results are shown 
in tables and diagrams. M.V.K. 

Acoustical properties of bottle glass. ERwin MEYER. 
Glastech. Ber., 10, 200-204 (1932); for abstract see Ceram. 
Abs., 11 [3], 167 (1932). 


Report on optical glass. D. S. Rozuprestvenskil. 
Trans. Opt. Soc. (Leningrad], 9 [84], 1-22 (1932).—A 
report dealing with (1) the principles of optical glass, (2) 
its manufacture, and (3) the optical industry in Russia is 


given. M.V.K. 
Use of barium carbonate in the sheet glass industry. 
Anon. Keram. Rund., 39 [41], 576-78 (1933).—-Re- 
searches showed that a partial replacement of CaO by 
BaO in the batch improves the quality of the sheet glass. 
Barium oxide lowers the viscosity of glass and increases 
the rate of melting and the working range. Due to the 
decrease of viscosity, the rate of refining is increased; 
this with the rise in the rate of melting increases the 
quantity of glass melted without increasing the tempera- 
ture and lowers the consumption of fuel. The working 
temperature of the glass is also lowered which is important 
for the refractories of the tank. Compositions of sheet 
glass and window glass batches are given. M.V.K. 
Barium oxide and magnesium oxide as glassforming 
oxides. H. Ktur. Glashiitte, 63 [22], 371-73 (1933).— 
The use of magnesium oxide in glassmelting has been 
limited because of its high fusion temperature. When 
introducing magnesia in the form of dolomite into the 
batch, melting is considerably facilitated. When re- 
placing alkalis and lime simultaneously by barium oxide, 
the quality of the glass is improved considerably. It in- 
creases density, index of refraction, hardness, and modulus 
of rupture. In the production of enamel, barium oxide 
has an advantage over lead oxide in that it is not affected 
by the injurious influence of reducing gases in the kiln. 
M.V.K. 
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Barium nitrate as refining agent for glass. ANON. 
Glashiitte, 63 (22), 373-74 (1933).—Barium nitrate is em- 
ployed as refiner in the manufacture of optical glass and of 
some apparatus glass free of or poor in alkalis. Barium 
nitrate has considerable advantages over sodium and 
potassium saltpeter. It has a high melting point and 
gives up oxygen at high temperatures. When using it, 
the addition of arsenic may be considerably lowered or 
omitted without deteriorating the refining of the glass. 
The danger of discoloration or the appearance of blisters 
during working because of a reduced melting or inexact 
amount of sulfates is excluded. When replacing alkali 
oxides by barium oxide, the thermal expansion of glasses 
is lowered, the resistance to sudden temperature fluctua- 
tions is increased, and the color and brilliancy of the glass 
are improved. M.V.K. 

Glasses with an orthophosphate of alumina base. 
Anon. Ind. chimique, 20 [235], 626 (1933).—Orthophos- 
phate of alumina is an excellent vitrifying agent capable of 
giving low coefficient of expansion, high resistance to water, 
and great permeability to ultra-violet rays to glasses con- 
taining it as a base. It may be employed in a mixture 
with silica and boric acid and must represent at least 
10% of the total. Boric acid has the advantage of facili- 
tating the blowing and flowing and of increasing the work- 
ing range of the glass. The composition of the batch is 
40 parts potassium nitrate, 40 to 44 calcium carbonate, 
60 to 98 alumina, and 117 orthophosphoric acid. The 
glass produced contains 10% K,O, 12% CaO, 32.5% 
Al,O;, and 45.5% P2Os. M.V.K. 

Graphite as glass coloring agent; special utilization of 
Bavarian graphite. Lupwic Sprincer. Sprechsaal, 66 
[38], 546-47 (1933).—Attempts to use different kinds of 
Bavarian graphite for coloring glass ave described. It 
has been found that the coloring power of graphite is in 
inverse proportion to the carbon content, a proof that 
carbon alone does not color glass. Its coloring power is 
in direct proportion to the increasing iron and sulfur con- 
tents. Different kinds of Bavarian graphite can be em- 
ployed with success as yellow or brown coloring agents for 
the glass industry. M.V.K. 

Notes on the manufacture of colorless glasses No. 19. 
Anon. Glass, 10 [9], 360 (1933).—A satisfactory cooling 
curve can be established by first determining the annealing 
temperature of the glass by one of the standard methods. 
The temperature of the annealing leer should be regulated 
so that the ware upon entering is allowed a period of not 
less than 15 minutes to attain temperature equilibrium, 
following which a uniform temperature drop can be allowed 
of 2 to 4°C per minute until a temperature is reached about 
50° below the determined annealing temperature. From 
this point the ware can be rapidly cooled without acquiring 
permanent stress, although if the cooling is too rapid the 
temporary stress set up may result in the fracture of the 
ware. All such temporary stresses disappear, however, 
after the ware has acquired ordinary temperatures upon 
removal from the leer. For previous articles see Ceram. 
Abs., 12 [10-11], 362 (1933). C.H.T. 

Notes on toughened plate glass. James MBIKLE. 
Jour. Soc. Glass Tech., 17 [66], 149 (1933).—A brief out- 
line of the principles involved and the methods employed 
in the process of toughening plate glass is given. Present 
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limitations in regard to size and thickness are stated and 
a probable theory of the structure of toughened plate 
glass is discussed. Descriptions are given of tests which 
have been devised to demonstrate the properties of the 
toughened plate glass and figures comparing its behavior 
with that of ordinary untoughened plate glass are quoted. 
Illustrated. See also Ceram. Abs., 12 [8], 295 (1933). 
Fundamentals in the effect of pressure, temperature, 
and duration when manufacturing safety glass. Fritz 
Ont. Sprechsaal, 66 [42], 711-13 (1933).—An account 
is given of experiments made with celluloid and acetylcellu- 
lose foils using gelatin (Triplex method), toluolsulfonamid 
resin, and vinylpolymerizate as adhesives. The results 
are shown in tables. M.V.K. 
Treating raw materials for making safety glass. F. 
Ont. Pottery Gaz., 58 [676], 1233-34 (1933); for ab- 
stract see Ceram. Abs., 12 [10-11], 365 (1933). E.J.V. 
Action of adhesive substances in the production of 
safety glass. Fritz On,. Keram. Rund., 41 [30], 391- 
93; [31], 407-409 (1933).—-Investigations dealing with 
the action of the chief adhesive substances employed in 
the manufacture of safety glass are described. The re- 
sults are tabulated. M.V.K. 
Contribution to the development of safety glass. Fritz 
Ont. Keram. Rund., 41 [17], 211-13 (1933).—After re- 
viewing the progress made in the manufacture of safety 
glass, O. discusses safety glass with an intermediate layer 
composed of polymerization-condensation products, tests 
made with them, and experiments made with other ma- 
terials employed for the intermediate layers. The re- 
sults are tabulated. M.V.K. 
‘ How glass tubing is prepared for decorative work. 
W. D. Krupxe. Ceram. Ind., 21 [6], 281-82 (1933).— 
A brief history and an explanation of neon lighting are 
presented. Illustrated. E.J.V. 
Fusing glass rods. M. A. Brssoropov. Glashiitte, 
63 [8], 127-30 (1933); for abstract see Ceram. Abs., 12 
[4], 149 (1933). M.V.K. 
Old English glass. No.42. Francis Buckiey. Glass, 
10 [5], 190-91 (1933).—-Small glass dishes with stems made 
in England from the early period of flint glass are described 
and illustrated. No. 43. JIJbid., 10 [6], 234 (1933).— His- 
torical notes concerning patent medicine bottles and old 
glass phials are given. Illustrated. No. 44. Jbid., 10 [7], 
281-82 (1933).—Some old night lamps and clock lamps are 
described. Illustrated. No.45. Jbid., 10[8], 322 (1933).— 
A historical note on glass buttons and jewelry is given. II- 
lustrated. For No. 41 see Ceram. Abs., 12 [8], 289 
(1933). CELT. 
Notes on tank furnace wear. E. J. C. BowMaKER. 
Presented at meeting of the Society of Glass Technology, 
London, Nov. 8, 1933; Pottery Gaz., 58 [678], 1459 
(1933). : E.J.V. 
Review of the problem of tank blocks for glassmelting 
furnaces. J. H. Partripce. Jour. Soc. Glass Tech., 17 
[66], 169 (1933).—-The need for a well-sintered high alu- 
mina block in the glass industry isexpressed. The prepara- 
tion and treatment of raw materials and grog is discussed 
and the preparation of the raw mixture is explained. 
Methods of manufacture include (1) hand molding of 
plastic mixtures, (2) hand molding—ramming method, 
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(3) mechanical ramming or beating, (4) machine pressing— 
semidry process, (5) extrusion, (6) casting from slip, and 
(7) casting from electrically fused material, all of which 
are described. Drying and firing, faults in blocks, and 
methods of testing are also described. From experience 
gained in practice the influence of batch composition and 
of furnace design, especially of the tank, are discussed. 
Cooling and insulation and block size and joints seem to 
be of primary importance. A technique for testing tank 
blocks and a tentative specification for them are sug- 
gested. Illustrated. CELT. 


Dependence of flow in glass tanks on the furnace con- 
struction and firing. H. Hausner. Glastech. Ber., 11 
[7], 242-48 (1933).—The rate of flow in different kinds of 
tanks is discussed. It is believed that three superimposed 
flows are present in every tank: (1) a surface flow running 
toward the place of its withdrawal, (2) a counter flow 
toward the batch heap, and (3) a bottom flow running 
in the direction of its removal. The highest temperature 
value in longitudinal direction does not lie directly over 
the batch heap but at some distance from it. The thermal 
transverse flows should be limited to a minimum by suit- 
ably directing the flame because they influence the melting 
process unfavorably. In “‘neck tanks” and “open tanks,” 
the maximum temperature must lie near the “bridge’’; 
the batch must be placed along it also. The bridge 
should be exchangeable and made of acid material. 

M.V.K. 


New ideas and methods of glassmelting. IV. S. S. 
BerMAN. Keram. i Steklo, 9 [6], 22-27 (1933).—The 
Fergusson method of melting glass, his furnace, and ex- 
periments made are described in detail. V. Jbid., 9 [7], 
23-25 (1933).—B. discusses the characteristics of the re- 
volving furnaces of Bosse and Zotos (Ceram. Abs., 10 
[11], 775 (1931); 11 [12], 625 (1932)). For Part III see 
tbid., 12 [10-11], 367 (1933). M.V.K. 

New technique in glass. JOHNSON 
Christian Sci. Mon., 25 [302], 7 (1933).—Maurice Heaton 
has developed a technique for producing decorated glass. 
Instead of etching, engraving, or cutting the glass or de- 
veloping a decoration in mosaic, he uses sprays of vitreous 
glazes, applying them with an air brush. After the glaze 
is dry, an artist’s bristle brush is used to remove portions 
of it, thus drawing a pattern in reserve by exposing the 
basic glass. The piece is then subjected to the kiln and 
the glaze becomes glass, so that the material and the 
decorative overlay are homogeneous. He has achieved 
the use of vitreous decoration on flat glass, fired and bent or 
shaped in the same operation. See also Ceram. Abs., 11 
[4], 222 (1982). E.J.V. 

Present economic working of glass, especially glass 
tubes, by modern automatic machines. J. F. KESPER. 
Diamant, 55 [31], 364-65 (1933).—Details about different 
“Amberg” automatic machines for working glass are 
given. M.V.K. 

Machine glass, its manufacture and stability. H. 
JEBSEN-MARWEDEL. Diamant, 55 [22], 255-56; [23], 
265-66; [24], 277-78 (1933).—The paper deals with (1) 
the external structure of mouth-blown and machine-drawn 
pane glass, (2) the process of dulling and moisture, (3) 
packing material, (4) moisture of the air, (5) disintegra- 
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tion phenomena, and (6) precautions for preventing dull- 
ing. Illustrated. M.V.K. 
Improved Fourcault method for drawing pane glass. 
J. F. Kesper. Diamant, 55 [27], 316-17 (1933).—A de- 
tailed account of the new Rohrbach method for drawing 
sheet glass and a description of the contrivance used for 
it are given. M.V.K. 
Streaks in window glass manufactured on Fourcault 
machines. S. V. Ropin. Keram. i Steklo, 9 [7], 11-18 
(1933).—Reasons for the formation of streaks in window 
glass when manufactured according to the Fourcault 
method are (1) the effect of the Fourcault “‘boat,”’ especi- 
ally its shape, (2) the thermal inhomogeneity of the glass 
mass, and (3) crystallization and cooling of the glass ribbon. 
M.V.K. 
What are streaks? Anon. Glashiitite, 63 [26], 440-42 
(1933).—Streaks are not a definite form of phenomena of 
inhomogeneities appearing in glass. The word “‘streaks’’ 
comprises all inhomogeneities which appear because a kind 
of glass intercalates in another one from which it is opti- 
cally distinguished. Drops or knobs, threads, and strie 
(also called cords) are discussed. Illustrated. M.V.K. 
Mechanical handling of glass products. ANon. Pack- 
ing Gas. [London], 10 [92], 37-39 (1933); abstracted in 
Sprechsaal, 66 [40], 683-84 (1933).—A detailed account of 
the mechanical handling of raw materials, the insertion of 
glass products in the annealing furnace, and packing in an 
English glass factory is given. M.V.K. 
Examples of operating management in hollow glassware 
works. W. Grisecericn. Glastech. Ber., 11 [7], 232-39 
(1) signi- 


(1933).—The following points are discussed: 
ficance of the furnace output and of the efficiency factor, 
(2) purposes of the self-cost calculations, (3) different 
factors affecting self costs, (4) self costs of a hollow glass- 
ware factory, and (5) comparisons of self costs when oper- 


ating with pot and tank furnaces. M.V.K. 
Power management in hollow glassware and pane glass- 
works. K. Mertzcer. Glastech. Ber., 11 [7], 225-32 
(1933).—M. discusses (1) absolute and specific consump- 
tion of power, (2) cost of power in comparison with cost 
of fuel, (3) power-consuming contrivances, (4) viewpoints 
when selecting power machines (water power plant, steam 
machines, steam turbines, Diesel motor, gas motor), and 
(5) measurements as a startirg point for sound power 
management. M.V.K. 
Conditions in the American glass industry. J.C. Hos- 
TETTER. Pottery Gaz., 58 [677], 1323-27 (1933).—In a 
review of the American glass industry, H. discusses re- 
search work, studies of electrical properties of glass, revolu- 
tion of processes, continuous production, recent develop- 
ments, ultra-violet glass, heat-absorbing glass, mass pro- 
duction of electric bulbs, tubing, glass buildings, decora- 
tive glass panels, pipe lines of glass, other technical de- 
velopments, and the new school of glass technology. 
E.J.V. 
Glass in Rockefeller Center. R.G.SkeRRETT. Glass 
Ind., 14 [12], 125-27 (1933).—Six of the twelve buildings 
in Rockefeller Center have been completed. Statistics 
on the amount of glass for windows, chandeliers, decora- 
tive glass mosaics, and glass murals in the present com- 
pleted buildings are given with descriptions of the decora- 
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Illustrated. See also article by Mar- 
E.J.V. 


tive glass items. 
shall, Ceram. Abs., 12 [12], 418 (1933). 


BOOKS 


Electrical Properties of Glass. J. T. LirTLeTon AND 
G. W. Morey. Ind. Eng. Chem., 25 [12], 1408 (1933); 
for review see Ceram. Abs., 12 [12], 419 (1933). 

F.G.H. 

Safety Glass. H.G.Boprensenper. Ind. Eng. Chem., 
25 [9], 1064 (1933); for review see Ceram. Abs., 12 [10- 
11], 369 (1933). F.G.H. 


PATENTS 


Glass take-out mechanism. I. H. Freese (Hazel- 
Atlas Glass Co.). U.S. 1,935,739, Nov. 21, 1933. 

Table for supporting plate glass, etc., in grinding and 
polishing apparatus. CuHaries Hevze. U. S. 1,936,017, 
Nov. 21, 1933. 

Laminated product and method of manufacture. J. F. 
Watsa (Celluloid Corp.). U.S. 1,936,044, Nov. 21, 1933. 

Glass. FREDERICK GELSTHARP AND J. H. Suerts (Pitts- 
burgh Plate Glass Co.). U.S. 1,936,231, Nov. 21, 1933. 
A clear glass having a total visible incident light trans- 
mission through a sheet of 2 mm. thickness of about 85 to 
90% contains from 0.20 to 1.0% of iron as its sole coloriz- 
ing oxide, the glass exhibiting a dark green color when 
viewed edgewise. 

Manufacture of fused silica. Henri Grorce (Soc. 
Quartz & Silice). U.S. 1,936,476, Nov. 21, 1933. 

Plate grinding machine. S. P. Mermer (Commercial 
Savings Bank & Trust Co.). U. S. 1,937,091, Nov. 28, 
1933. 

Glass coffee making machine. A. D. Nasu (Libbey 
Glass Mfg. Co.). U.S. 1,937,203, Nov. 28, 1933. 

Apparatus for making glass. G. E. Howarp (Hartford- 
Empire Co.). U.S. 1,937,321, Nov. 28, 1933. 

Laminated glass, and process for producing. H. T. 
NEHER AND C. S. HOLLANDER (Rohm & Haas Co.). U.S. 
1,937,323, Nov. 28, 1933. G. B. Watkins (Libbey- 
Owens-Ford Glass Co.). U.S. 1,937,396, Nov. 28, 1933. 

Process for forming interiorly figured vitreous bowls. 
AppIson Jenkins (D. C. Jenkins Glass Co.). U. S. 
1,937,346, Nov. 28, 1933. 

Process and apparatus for producing sheet glass. 
J. C. Briar (Libbey-Owens-Ford Glass Co.). U. S. 
1,937,380, Nov. 28, 1933. 

Glass grinding machine. H. O. Kranicn (Libbey- 
Owens-Ford Glass Co.). U.S. 1,937,388, Nov. 28, 1933. 

Continuous tank furnace. T.C. McKinuey anp C. A. 
Ruonemus (Libbey-Owens-Ford Glass Co.). U. S. 
1,937,390, Nov. 28, 1933. 

Gathering pool. K. E. Per_er (Hartford-Empire Co.). 
U. S. 1,937,479, Nov. 28, 1933. 

Apparatus and method for firing off glassware. T.H. 
Stoan (Macheth-Evans Glass Co.). U. S. 1,937,723, 
Dec. 5, 1933. 

Manufacture of glassware. K. E. Pemer (Hartford- 
Empire Co. U. S. 1,937,913, Dec. 5, 1933. 

Apparatus for annealing glassware. W. A. Morton 
AND P. L. Geer (Amsler-Morton Co.). U. S. 1,938,346, 
Dec. 5, 1933. 
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Reinforced glassware. T. W. McCreary. U. S. 
1,938,540, Dec. 5, 1933. 

Method of making glass wool separators. E. W. 
Smirn. U. S. 1,938,982, Dec. 12, 1933. The process of 
forming a glass wool mat comprises cutting glass fibers 
of suitable lengths from a skein and at the same time im- 
pinging a fluid jet upon them which disperses them, settling 
them in heterogeneous arrangement. 

Manufacture and production of glass. J. Y. Jonnson 
(I. G. Farbenindustrie Akt.-Ges.). Brit. 400,742 and 
400,743, Nov. 8, 1933. 

Apparatus for polishing plate glass, sheet glass, etc. 
FORGES ET ATELIERS DE CONSTRUCTIONS ELECTRIQUES DE 
Jeumont. Brit. 400,812, Nov. 8, 1933. 

Displacement glass feeders. P. Kucera. Brit. 400,- 
818, Nov. 8, 1933. 

Device for tempering sheets of glass, of steel, etc., by 
jets of gaseous fluids. L. Mosmieri anp G. D. Pino. 
Brit. 401,066, Nov. 15, 1933. 

Method and apparatus for pouring molten glass for 
fee ‘ing sheet forming apparatus. FoRGES ET ATELIERS 
DE CONSTRUCTIONS ELECTRIQUES DE JEUMONT. Brit. 
401,071, Nov. 15, 1933. 

Manufacture of glass. J. A. Jopiinc & Co., Lrp., AND 
E. J. Joprinc-Purser. Brit. 401,710, Nov. 29, 1933. 

Removing metallic mirrors from glass. ELEKTRISCHE 
GLUBLAMPENFABRIK “Watt” A.-G. Austrian 133,614, 
June 10, 1933. A part of a metallic mirror is removed 
from a glass article by immersing a part of the article in 
a fused sait bath, forming part of an electrolytic circuit 
in which the mirror acts as the anode. The mirror at the 
heated part of the article then dissolves in the glass. The 
method is useful, ¢e.g., in forming windows in metal-lined 
photoelectric cells or discharge tubes. (C.A.) 

Apparatus for coating glass for making safety glass. 
Protrecrociass, Lrp. Fr. 744,860, April 28, 1933. 

(C.A.) 

Bottles, etc. Errenne Fécuoz. Fr. 745,196, May 6, 
1933. The construction of furnaces is described. Fr. 
745,197. An automatic machine for making bottles, etc., 
is described. (C.A.) 

Glass. Pretrer Kucera. Fr. 745,281, May 8, 1933. 
Means are described for distributing charges of molten 
glass. (C.A.) 

Glassmaking furnaces. Soc. ANON. DES MANUFAC- 
TURES DES GLACES ET PRODUITS CHIMIQUES DE St.-GOBAIN, 
CHauny et Crrey. Fr. 745,575, May 12, 1933. Con- 
struction of walls is given. (C.A.) 

Vitreous products. Gaston Devpecn (Soc. anon. des 
manufactures des glaces et produits chimiques de St.- 
Gobain, Chauny et Cirey). Fr. 746,004, May 20, 1933. 
The volume of a vitreous mass is kept as constant as pos- 
sible during the manufacture of vitreous products by draw- 
ing or rolling the lower part of the fused mass while solid 
vitrifiable material is added to the upper part. (C.A.) 

Glass. Soc. p’&TUDES VERRIRRES APPLIQUEES. Fr. 
746,051, May 22, 1933. The construction of automatic 
“feeders” is described. (C.A.) 

Electric furnace. H&NRI GEORGE AND GasToNn 
PecH (Soc. anon. des manufactures des glaces et produits 
chimiques de St.-Gobain, Chauny et Cirey). Fr. 746,362, 
May 27, 1933. (C.A.) 
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Annealing furnaces for glass, etc., articles. STANDARD 
Bottie Co.,Ltp. Fr. 746,860, June 7,1933. Mechanical 
charging means are described. (C.A.) 

Annealing furnace for glass, pottery, or metals. Six- 
PLEX ENGINEERING Co. Fr. 747,225, June 13, 1933. 

(C.A.) 

Composite glass. COMPAGNIE DES LAMPES. Fr. 747,- 
667, June 22, 1933. Bulbs and tubes are protected against 
the action of Na vapor, etc., by the application on the 
interior of a film of phosphoric glass. The film may be 
obtained by applying the glass in powdered form on the 
interior of the bulb or tube and then fusing it. (C.A.) 

Apparatus for tempering glass to render it nonsplinter- 
ing. A.-G. Fr. 747,- 
695, June 22, 1933. (C.A.) 

Apparatus for flowing glass onto rollers for making 
sheets. FORGES ET ATELIERS DE CONSTRUCTIONS ELEC- 
TRIQUES DE JEUMONT. Fr. 748,225, June 30, 1933. 

(C.A.) 

Gilding glass. VEREINIGTE SILBERHAMMERWERKE 
Hetzer & Co. Ger. 570,565, Feb. 17, 1933. Glass con- 
taining SiO, 74.6, B,O; 8.8, Al,O; 4.3, alkali 3.7, and bi- 
valent oxide 4.6% is coated with an ethereal oil solution 
of Au resinate containing 3 to 30% Au and fired. (C.A.) 

Device for drawing glass tubes or rods. Lropo_p 
Rrepet. Ger. 570,839, Feb. 21, 1933. See also Ger. 


565,239, Ceram. Abs., 12 [6], 224 (1933). (C.A.) 
Apparatus for drawing fine glass fibers. Huco KNo- 
BLAucH. Ger. 571,807, March 6, 1933. (C.A.) 


Glass furnace. Viapmir (Verein fiir chem. 
und metallurgische Produktion). Ger. 571,866, March 6, 


1933. (C.A.) 
Electric annealing furnace. Brown, Bover: & Cir. 
Ger. 572,874, March 24, 1933. (C.A.) 


Glass. FRANZ (Deutsche Gasgliihlicht-Auer- 
G.m.b.H.). Ger. 572,876, March 24, 1933. Iridescent 
glass is produced by adding oxides of Nd and Pr in the 
proportions 4:3 to 3:5. (C.A.) 

Electric annealing furnace. FERDINAND BRIEgGER (All- 
gemeine Elektricitats-Ges.). Ger. 574,580, April 18, 
1933. (C.A.) 

Forehearth for molten glass. JoHN Moncrierr, LTp., 
GLas-MANUFAKTUR AND ALEXANDER F. McNisH. Ger. 
575,617, April 29, 1933. (C.A.) 

Glass. BornuM-WerKE A.-G. Ger. 575,619, April 29, 
1933. Glass vessels are given an inner reflecting surface by 
exhausting them and evaporating therein fine Mg foil. 

(C.A.) 

Forehearth for withdrawing molten glass from a furnace. 
Errenne Fécuoz. Ger. 580,238, July 7, 1933. (C.A.) 

System for withdrawing an endless band from the 
free surface of a glass melt. Drurscne Lispey-OweEns- 
Ges. FUR MASCHINELLE GLASHERSTELLUNG A.-G. Ger. 


580,454, July 11, 1933. (C.A.) 
Apparatus for rolling plate glass. Yvon BRANCART. 
Ger. 581,095, July 21, 1933. (C.A.) 


Extrusion apparatus for making glass plates, tubes, or 
rods. Ewatp Hanus. Ger: 581,096, July 21, 1933. 
(C.A.) 
Glass of golden luster. YoNexkit: TANIGUCHI AND 
Senzi Nistmura. Japan. 98,740, Dec. 19, 1932. A HCl 
solution of FeCl;, AsCl;, and a reducing compound (such as 
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lactose or glucose) is sprayed on glass heated to 700° to de- 
velop a golden luster. (C.A.) 
Separating the melting from the refining space in glass- 
making furnaces. N. P. Krasnikov. Russ. 29,572, 
Jan. 29, 1932. (C.A.) 
Form for pressing graduated glass goods. S. I. Koro- 
LEV. Russ. 29,946, Jan. 12, 1931. (C.A.) 
Glass insulators. B. A. Kuomutov. Russ. 29,947, 
April 21, 1931. Glass insulators are protected against 
deterioration by the formation of a protective layer of 
colloidal SiO, on their surfaces. The heat-treated insu- 
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lators are boiled in water or dilute solutions of acids or 

salts, or they may be treated with steam, and are removed 
from steam, etc., while hot. (C.A.) 

Channel furnace for tempering and cooling glass articles. 
A. E. A. Corneiius. Swed. 74,461, June 7, 1932. 
(C.A.) 

Canal annealing furnace for glassware. Turopor A 

BenR AND Brown, Boverr & Cre. Swiss 159,619, 

April 1, 1933; see also Fr. 730,677, Ceram. Abs., 12 [4], 
152 (1933). (C.A.) 


Structural Clay Products 


De-airing of clay as applied to the stiff-mud process. 
W. Krisecer. Bull. Amer. Ceram. Soc., 12 [12], 
338-40 (1933). 

Practical clayworking. VI. Anon. Brit. Clayworker, 
42 [498], 192-04 (1933).—A discussion of hand molded, 
tudor, fireplace, rubber, and machine molded sand-faced 
brick is given. Machines used in the mechanical manu- 
facture of brick, such as the clay excavating machine, 
power shovel, bucket excavator, shale planer, pneumatic 
spade, wire-cut process, pug mill, die and cutting table, 
power cutting table, continental cutting tables, vertical 
pug-mill machines, and the complete wire-cut equipment, 
are reviewed. VII. Jbid., 42 [499], 224-26 (1933).— 
The installation of a wire-cut brick plant from the view- 
point of (1) small unit, (2) medium unit, and (3) large unit 
is discussed. Dies for wire-cut brick and defects occurring 
in wire-cut manufacture are described. For Part V see 
Ceram. Abs., 12 [12], 421 (1933). R.ACH. 

Blisters in pipes. ANon. Brit. Clayworker, 42 [498], 
204 (1933).—Blisters in pipes may be divided into three 
classes: (1) those produced during the shaping of the pipes 
and visible during the drying, (2) those due to overfiring, 
and (3) those produced during the firing without a known 
cause. The first may be avoided to some extent by the 
addition of sand to the mix to facilitate the removal of 
air during pressing. The second, caused by carbonaceous 
matter, may be avoided by burning all such matter out at 
low temperatures before vitrification of the clay can take 
place. Other causes of blisters are (1) the action of car- 
bon on iron compounds present in the clay, and (2) the 
pressure applied and the manner of application in the 
modern pipe machine. R.A.H. 

Strength and volume of common brick. O. DrécsLer. 
Tonind.-Zig., 57 |80], 943 (1933).—This is a discussion 
of the paper by Dawihl (Ceram. Abs., 12 [10-11], 373 
(1933)) and a reply by Drdgsler (ibid., p. 372). No 
general rule can be given correlating shrinkage and strength 
of common brick. W.M.C. 

Brick man uses reinforced brick masonry and saves 
money. E. F. GatracHer. Brick Clay Rec., 83 [5], 
153-55 (1933).—The Donnelly Bros., manufacturers of 
brick at New Britain, Conn., built a gas station with a 
reinforced brick floor, walls, and fence at a cost of only 
$176.25 for 560 sq. ft. and had, as a result, not only a gas 
station but an advertisement for their product and good 
promotional work for reinforced brick masonry. Details 
of construction are given. Illustrated. E.J.V. 


Reinforced brick masonry used in sewer construction 
in Detroit. Cuartes H. Fork. Bidg. Econ., 9 [4-5], 
20-21 (1933).—Details of the construction of a special 
sewer of reinforced brick in Dearborn, Mich., for diverting 
sewage from an old sewer to an interceptor connecting 
with the disposal plant are given. Engineering data on 
the construction of the sewer, regulator, and float chamber 
are given. Illustrated. See also Ceram. Abs., 12 [6], 
225 (1933). E.J.V. 

Wall of reinforced brickwork incloses steel tank. 
Anon. Bldg. Econ., 9 [4-5], 10-11 (1933).—An orna- 
mental and attractive reinforced brick structure built to 
inclose a 4,000,000 gallon water tank at Baltimore, Md., 
is described. Details of construction and materials used 
are cited. Illustrated. E.J.V. 

Small brick houses in demand. Anon. Bidg. Econ., 
9 [4-5], 15 (1933).—The possibilities of selling small brick 
houses at reasonable prices are shown by the fact that the 
Lincoln Park Development Co., Reading, Pa., sold eleven 
during the worst period of the depression at prices ranging 
from $5000 to $8250. Illustrated. E.J.V. 

Brick offer way out to burdened taxpayer in public build- 
ings. Anon. Bidg. Econ., 9 [4-5], 18 (1933).—The 
possibility of building beautiful and lasting structures at 
savings by using brick for public and semipublic buildings 
is stressed. Deterioration of other materials used in this 
type of construction is cited. Illustrated. E.J.V. 

Dartmouth College early accepted brick as standard ma- 
terial. Anon. Bidg. Econ., 9 [4-5], 16-17 (1933).— 
Wentworth Hall and Thornton Hall, built in 1829, marked 
the adoption of brick in Dartmouth construction. Prac- 
tically all of the structures used today in the college 
are of brick. Illustrated. E.J.V. 

Brick, their history. Anon. Dept. Sci. Ind. Research, 
Bidg. Research Rept., No. 20; Pottery Gas., 58 (678), 
1459 (1933).—A chapter on ‘Economic and manufacturing 
aspects of the building brick industries’’ traces the history 
of brick from ancient Babylonian time to the present. 

E.J.V. 

Skidding characteristics of various road surfaces. 
K.W.Stinson. Brick Clay Rec., 83 (5), 159-60 (1933).— 
A two-year study is reported. Results of tests show that 
vertical fiber brick, new and with no asphalt on top, give 
a good skidding surface. E.J.V. 

Mud brick houses of ancient Egypt had vaulted ceilings. 
A. E. R. Boax. Bidg. Econ., 9 [4-5], 9 (1933).—Exca- 
vations at Dime, in Egypt, revealed that the ancient 
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temples had been built of sun-dried mud brick. The walls 
were constructed in sections with the brick laid in slightly 
concave courses so that the pressure would be toward the 
center. The ceilings were brick vaults. This town be- 
longed to the Greco-Roman period of Egyptian history 
and flourished from 250 B.c. to about 250 a.p. Illustrated. 
E.J.V. 


BOOK 


Insulation for House Construction. J. D. Horrman. 
Engineering Extension Dept., Purdue Univ., Lafayette, 
Ind. 31 pp. Price 25¢. Heating & Ventilating, 30 
{11], 36 (1933).—This is written to show the layman the 
need for insulation, how to insulate, and how to determine 
what savings would result from insulation. Some brief 
but pertinent material on chimneys is included, though 
the discussion is largely confined to frame houses. 

E.J.V. 


PATENTS 


Manufacture of porous structures. H. T. Be.iamy. 
U. S. 1,938,170, Dec. 5, 1933. The method of forming 
porous masses comprises shaping a plastic earthy mixture 
containing a solid combustible nonvolatile ingredient and 
a volatile ingredient as pore-forming agents, removing the 
volatile ingredient and water from the shaped mass, firing 
the resulting porous mass, and simultaneously burning 
out the combustible matter. 

Brick. J. W. Apams. Australia 3915/31, Aug. 11, 
1932. Brick while awaiting firing are subjected to gradu- 
ally increasing heat treatment independently of the kiln 
fires. (C.A.) 

Brick. HeNRIK NIELSEN. Fr. 745,866, May 17, 1933. 
Crude clay is mixed with organic materials such as saw- 
dust, coke, or peat; it is dried till the water content is 
reduced to 10 to 17%, reduced to grains, and then com- 
pressed into molds and baked. See also Brit. 396,590, 
Ceram. Abs., 12 [10-11], 374 (1933). (C.A.) 


Refractories 


Notes on cone 10 sagger bodies with talc as a component. 
H. Turemecke. Jour. Amer. Ceram. Soc., 17 [1], 2-6 
(1934). 

Approximate composition of the lowest fusing mixture 
of barium oxide, magnesium oxide, and silica. Crci H. 
Turner. Jour. Amer. Ceram. Soc., 17 [1], 14-15 (1934). 

Effect of grain sizing on shrinkage and porosity of 
Georgia kaolin refractories. F. H. Norton. Bull. 
Amer. Ceram. Soc., 12 [12], 336-37 (1933). 

Explanation of thermal expansion properties of highly 
fired clayware. Tosaku Yosnioxa. Jour. Soc. Chem. 
Ind. [Japan], 36 [4], 169-70B (1933).—The mullite con- 
tent of fired clay was determined by the HF method. It 
was found that clays fired at 1300 to 1400°C contain up 
to 10 and 20% mullite, respectively. The X-ray diffrac- 
tion patterns of the samples showed the presence of mullite 
and high-temperature silica mineral crystals. Careful 
measurements of the thermal expansion of pure mullite 
(coefficient 0.0000085) and of high-temperature silica 
minerals bonded with pure clay and slightly fired showed 
that irregularity and high expansion are due to the pres- 
ence of silica at high-temperature modifications. The 
presence of mullite tends to increase the expansion but 
exerts no irregularity upon the temperature expansion 
curve. X-ray diffraction patterns of highly fired clays 
(1500°) show the presence of mullite crystals (about 45%) 
but no high-temperature silica. The temperature expan- 
sion of clays treated at 1500° is similar to that of clays 
treated at 1550°. The eutectic temperature of mullite 
and cristobalite is 1545°. The presence of fluxing oxides 
contained in the clays lowers the eutectic point to 1500° or 
less. The eutectic is composed of 5.5% AlO; and 94.5% 
SiO,. The coefficient of thermal expansion of this eutec- 
tic is 0.00000075, similar to that of fused silica. 

M.V.K. 

Chemistry of refractory brick. J. F. Hystop. Jour. 
West Scot. Iron & Steel Inst., 40, 23 (1932); abstracted in 
Ind. chimique, 20 [233], 430 (1933).—The examination of 
refractories shows that refractory products are generally 


constituted by crushed crystals of silica and mullite in a 
siliceous glass. The proportion of mullite contained by the 
refractory varies between 30 and 60% according to the 
samples. The reactions taking place during firing may 
be observed by X-rays. At 550°, the kaolin spectrum 
shows that this product decomposes and forms a crystalline 
compound and amorphous silica. The reaction is 4(Al,O;, 
2Si0,, 2H;,O) — > 4Al,0;, 3SiO, + 5SiO, + 8H,O. At 
850°, the silicate of crystallized aluminum formed during 
the first reaction decomposes and forms alumina and silli- 
manite. The reaction is 4Al,0;, 3(Al,0;, 
SiO.) + Al,O;. At 1060° alumina and sillimanite react 
and mullite is formed; at 1810°, mullite dissociates and 
forms corundum and a liquid. The temperature at which 
this decomposition takes place changes, depending on the 
presence or absence of bases. The reactions occurring 
with ot without free silica are as follows: (1) 3(Al,O,, 
2Si0,.)CaO —> 2Al,0; + CaO, Al,O; + 2SiO, (at 1550°); 
(2) CaO, Al,O;, 2SiO, + eutectic mixture (at 
1350°); (3) 3AlL,0;, 2Si0. + Na,O Na,O, Al,O;, 
2SiO, + 2Al,O; (at 1526°); (4) Na,O, Al,Os, 2SiO, + 
4SiO, Na,O, Al,O;, 6SiO, (at 1100°). The percent- 
age of free silica is an important factor for the properties 
of a refractory brick because this percentage affects the 
quantity and the nature of the feldspathic flux which is 
being formed. Reactions taking place between a refrac- 
tory and slag are of an essentially mineralogical nature and 
should be studied separately in each case. M.V.K. 
Refractories. II]. Atrrep H. Loveress. Blast Fur. 
Steel Plant, 21 [11], 603 (1933).—The classification of 
refractories as acidic, basic, or neutral is discussed, with 
an enumeration of the various brick in each class. The 
specific applications for each type of refractory are men- 
tioned. For Part II see Ceram. Abs., 13 [1], 13 (1934). 
E.J.V. 
Graphite. SaurrriGNon. Mines, Carriéres, Grandes 
Entreprises, May, 1933; abstracted in Ind. chimique, 20 
[235], 581 (1933).—Recent studies seem to indicate that 
amorphous carbon does not exist. There are only two 
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varieties of allotropic carbon, the white carbon or diamond 
and black carbon, which comprise all other forms and ex- 
tend from a continuous series of physical states of carbon 
without visible crystallization and with minimum density 
to more or less crystallized carbon with a maximum density 
(graphite). Its general properties are discussed. From 
the chemical point of view, graphite presents analogies 
(either chemical or metallogenical) to metals and semi- 
metals, glucinium, boron, silicon, titanium, etc., while 
white carbon presents analogies to metalloids, nitrogen, 
etc. Ways of obtaining graphite are discussed. 
M.V.K. 
Graphite of Madagascar. A. C. Rev. mat. consir. 
trav. pub., No. 287, pp. 156-58 B (1933). M.V.K. 
Sillimanite refractories. Maurice Brit. 
Clayworker, 42 [498], 195 (1933).—A description of the 
Europaischen Koppers P B. Sillimanite-G. m. b. H. 
factory is given. The plant has a capacity of 300 tons 
per week. The products range from perforated pyrometer 
tubes to blocks weighing over '/, ton. R.A.H. 
Effect of fireclay dust on the properties of refractory 
fireclay brick. P. P. Bupnrkorr AND HELENE L. MAN- 
DELGRUN. Ber. deut. keram. Ges., 14 [8], 344-51 (1933); 
for abstract see Ceram. Abs., 12 [10-11], 377 (1933). 
E.J.V. 
Grog material for enamel frit kilms. Hans KREMSKI. 
Keram. Rund., 41 [25], 321-22 (1933).—Alumina and 
quartz are the best raw materials for the production of 
refractories for enameling ovens. In the pure state, 
they do not resist a continuous attack of alkalis, but when 
combined they have a better resistance. With increased 
silica content, the resistance of the grog lining to the attack 
of fluorides, borates, etc., is lowered, but considerably in- 
creased to the attack of alkalis. The general properties 
and the structure of grog refractories are discussed. 
M.V.K. 
Grog material for enamel frit kilns. ViIELHABER. 
Emailwaren-Ind., 10 [31], 248-49 (1933)—A critical 
discussion is given of Kremski’s article (see preceding ab- 
stract) dealing with refractory materials for enamel ovens. 
The expression ‘‘enamel frit kilns’’ is inexact as such kilns 
do not exist. When selecting refractory materials for 
enamel ovens, the chemical composition of the refractory 
is less important than its properties. At the beginning of 
the fusion only alkalis must be considered and the lining 
must therefore be especially resistant to melting alkalis; 
the boric acid is added and then the silica. Toward the 
end of the fusion an acid melt is obtained. The construc- 
tion of the oven, the construction of the lining, and the 
joints made are the chief factors affecting the behavior of 
a refractory. M.V.K. 
Present working methods employed in the manufacture 
of refractory products. L. Litinsxy. Fewerfest, 9 [9], 
121-31 (1933).—-A brief review is given of (1) working 
slate grog in two stages, (2) “Sinton” grog working method, 
(3) D-method of the Westend Works manufacturing spe- 
cial grog, (4) “Smith clay carbonization process,” (5) 
vacuum method, (6) casting method of Thonberg-Weber, 
(7) S- and G-methods for manufacturing products poor 
in bonding agent, (8) “constant method,” (9) black Dinas 
(brown tridymite brick), (10) shaping silica brick with 
the Norton machine, (11) sillimanite and mullite products, 
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(12) fused mullite brick (Corhart blocks), (13) products 
from corundum and other oxides, (14) magnesite brick 
with high stability to temperature changes, (15) Siemen- 
site, (16) coating mixes, engobed brick, etc., and (17) 
insulating and light brick. Illustrated. M.V.K. 
Solving problems in the manufacture of super-refractory 
insulating shapes. E. J. Bocnar. Brick Clay Rec., 
83 [5], 156-57 (1933).—Illustrated. E.J.V. 
English method of manual manufacturing of pots for 
glassmelting. H. Wimwoop. Rev. belge ind. verriéres, 
céram., émail., 4 [10], 225-27 (1933).—A detailed account 
of the mining of clay, crushing and mixing of the in- 
gredients, and molding, drying, and firing of the pots is 
given. M.V.K. 
Measurement of tube wall temperatures in heat-transfer 
experiments. G. M. Hespsparp AND W. L. BADGER. 
Ind. Eng. Chem., Anal. Ed., § [6], 359-62 (1933).—The 
use of thermocouples in the measurement of tube wall 
temperatures is described and illustrated. F.G.H. 
Refractory shapes for industrial furnaces. IX. F. H. 
Norton. Fuels & Fur., 11 [5], 166-70 (1933).—N. 
discusses standard, semistandard, and special refractory 
shapes. Examples of the use of shapes are cited. Illus- 
trated. For Part VIII see Ceram. Abs., 13 [1], 14 (1934). 
E.J.V. 
Boiler furnace construction and insulation. I. ANoNn. 
Fuel Econ., 8 [92], 477-83 (1933).—Emphasis is laid on the 
importance of the question of furnace and boiler setting, 
design, construction, and insulation in connection with 
water-tube boilers. The factors influencing them are 
pointed out. The direction in which heat losses are 
incurred on boilers and items including air infiltration, 
radiation losses, the stability of furnace walls, expansion 
and scaling, and heat loss from external walls are dis- 
cussed. The insulating value of refractories is considered 
and furnace and boiler insulation are discussed. I. 
Ibid., 8 [93], 549-54 (1933).—Illustrations show types of 
treatment for different parts in the exterior and interior of a 
boiler plant. M.V.K. 
Protective coatings on furnace linings. ANon. World 
Power, 20 [118], 213 (1933).—The importance of using 
coating materials having thermal expansions the same 
as the brickwork to be protected is stressed. The slow 
building up of protective coatings on clean brickwork by 
several applications and the slow heating to minimize 
scaling off are discussed. A laboratory test for resistance 
to slag attack made on a crucible coated internally with 
a 3-mm. thickness, filled with fuel ash, and heated to 
the operating temperature is described. E.J.V. 
Magnesite and chromite-magnesite brick and pul- 
verized furnace lining. P. P. Bupnikorr ANp A. A. 
GreBENIK. Ber. deut. keram. Ges., 14 [5], 197-202 
(1933).—An investigation was made of magnesite and 
chromite-magnesite brick and pulverized furnace lining, 
and the physical and chemical properties of each were 
studied. The materials studied possessed satisfactory 
qualities; the temperature at which deformation begins 
should, however, be raised to 1500°. This can be brought 
about by appropriate granulometric composition and at 
the cost of reducing the fluxing medium to 1.5%; the 
fragments of red brick should be replaced by red clay. 
Illustrated. E.J.V. 
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Refractory lining of cupolas. L. LONGCHAMBON. 
Bull. assn. tech. fonderie, July, 1933; abstracted in 


Foundry, 61 [10], 62 (1933).—The phase-equilibrium 
relationships of alumina and silica are considered in the 
formulation of refractory compositions for lining cupolas. 
Numerous batch compositions are suggested for trial. 
F.G.H. 
Destruction of furnace linings. ANon. World Power, 20 
{118], 213 (1933).—The need for proper firing of refractory 
brick to protect them against destruction in furnace linings 
due to later constitutional changes is stressed. The two 
actions to be considered in slag attack, i.e., chemical attack 
and mechanical attack, are discussed. At one time it was 
customary to test refractory materials for alumina content 
and melting temperature only, but tests are now adopted 
which correspond closely to operating conditions. The 
most important are tests for porosity, volume stability, 
resistance to slag attack, and resistance to changes of 
temperature. E.J.V. 
Bernitz Carbofrax furnace blocks. ANon. Eng. Boiler 
House Rev. [London], 46 [5], 332 (1932); abstracted in 
Sprechsaal, 66 [30], 510 (1933).—Data on the Carbofrax 
furnace blocks are given. They contain 88% silicon car- 
bide, their fusing or disintegrating temperature is 2240°, 
and the blocks are highly resistant to most acids, gases, and 
alkalis. M.V.K. 
Refractory mixes hardened hydraulically. CzeRNin. 
Sprechsaal, 66 [42], 710 (1933).—The composition and 
the field of application of such materials are discussed. 
The French Kestner cement and American Firecrete are 
dealt with. The theoretical and practical possibilities 
of further improvements in this field, especially with re- 
gard to the rate of shrinking and refractoriness, are pointed 
out. M.V.K. 
Recently introduced plastic refractory. ANON. Eng. 
Boiler House Rev. [London], 46 [5], 310 (1932); ab- 
stracted in Sprechsaal, 66 (30), 510 (1933).—A new plastic 
refractory called Durosil for lining monolithic refractory 
masonry is described. M.V.K. 


BOOK AND BULLETINS 


The Manufacture of Corundum and Carborundum and 
Their Application. [Russian.] G. M. IppoLtrrow AND 
E. P. Kakuscuapse. Gosmaschmetisdat, Moscow and 
Leningrad, 1933. 104 pp. Price 2.25 R. Jour. Inst. 
Metals, 53 [10], 599 (1933). F.G.H. 

Thermal spalling. Joun G. Srem. Refrac. Buill., 
No. 15 (March, 1933); abstracted in Feuerfest, 9 [6], 
93 (1933).—S. discusses (1) physical properties which 
increase the resistance to changes of temperature of 
materials, (2) critical temperature of grog, and (3) means 
to diminish injuries due to spalling. M.V.K. 

Handling of refractories. Joun G. Sremy. Refrac. 
Bull., No. 18 (1933); abstracted in Chem. Trade Jour., 93 
[2408], 31 (1933). M.V.K. 
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Furnace setting. Grorce ALLEN, JR., AND F. C. 
Srmpson (George Allen & Son). U.S. 1,936,151, Nov. 21, 
1933. 

Cooling system for furnace walls. O. H. Hepricu. 
U. S. 1,936,161, Nov. 21, 1933. 


Kiln lining. H. S. Lee. U. S. 1,936,635, Nov. 28, 
1933. 

Method and apparatus for making refractory brick. 
ELISABETH Lux, W. H. DANIELS, AND EBERHARD KUHN 
(Koppers Co.). U. S. 1,937,028, Nov. 28, 1933. R. P. 
HEvER (General Refractories Co.). U.S. 1,939,211, Dec. 
12, 1933. The method of making refractory brick from 
flint clay consists in calcining flint clay until its open pore 
space is reduced to 5% or less and subsequently forming a 
mix containing at least 75% calcined flint clay into brick 
under pressure exceeding 1000 Ib./sq. in. 

Furnace having sectionally supported side walls. A. G. 
BrLpsTEIN (American Arch Co.). U.S. 1,937,623, Dec. 5, 
1933. 

Process for extracting alumina from aluminous mate- 
rials. J.J. CRawrorp. U. S. 1,938,173, Dec. 5, 1933. 

Refractory material and method of manufacturing. 
R. W. Hype (Dwight & Lloyd Metallurgical Co.). U.S 
1,939,638, Dec. 12, 1933. 

Hollow furnace walls. MorGan Crucisie Co., Lrp., 
AND J. WALKER. Brit. 401,768, Nov. 29, 1933. 

Refractory bodies used in the construction of glass- 
melting and other furnaces. E. J. & J. Pearson, Ltp., 
AnD C. W. THomas. Brit. 401,816, Nov. 29, 1933. 

Clay composition. Louis Laurent. Fr. 745,994, 
May 20, 1933. A composition for making refractory 
articles such as furnace brick or crucibles contains plastic 
infusible clay 100, powdered glass 10, borax 5, and NaCl 
15 kg. The proportions may be varied. (C.A.) 

Refractory materials. HENRI GrorGE (Soc. anon. des 
manufactures des glaces et produits chimiques de St.- 
Gobain, Chauny et Cirey). Fr. 746,744, June 3, 1933. 
A product which may be used as a refractory material or as 
an abrasive is made by fusing ZrO, and free or combined 
SiO, in proportions determined to give the desired qualities 
to the product. Thus, ZrSiQ,, alone or mixed with 
SiO,, or ZrO, and SiO, is fused, the temperature of the 
heating being regulated according to the amount of SiO, to 
be retained in the product. (C.A.) 

Refractory cement. U.ricn Haun. Fr. 746,938, June 
8, 1933. A cement for use in chemical plants, such as in 
drying cylinders and calcination apparatus, is composed of 
filling substances or mixtures of filling substances with a 
solution of K,SiO;, the filling substances having, after 
mixture with the K,SiO;, almost the same coefficient of 
expansion when heated as the material of the brick used. 
Thus quartz glass of a very low coefficient may be used 
with quartz of a high coefficient of expansion. (C.A.) 

Hardening corundum surfaces. I. G. FARBENIND. 
A.-G. Ger. 524,631, Feb. 2, 1933. The surfaces of 
objects formed wholly or mostly of corundum with an 
Al,O; binding agent are hardened against corrosion by 
treatment with an Al,O; solvent, heating to fusion tem- 
peratute, and a final heating to drive off the solvent. 

(C.A.) 

Furnaces. Coriin & Co. Ger. 573,820, April 6, 1933. 
Apparatus for applying fireproof materials to the walls of 
furnaces by the aid of gas currents under pressure is de- 
scribed. (C.A.) 

Fireproof ware. VLADIMIR SxoLa (Verein fir chem- 
ische und metallurgische Produktion). Ger. 575,995, 
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May 5, 1933. A method of making fireproof objects by 
pouring fused ceramic masses into molds is described. 
(C.A.) 
Brick for lining furnaces used in the production of 
sodium sulfide from sodium sulfate. A.M. NastyuKov. 
Russ. 154, March 11, 1921.—The brick are prepared from 
a mass composed of gypsum, coal, and refractory clay 
which is formed and fired in ordinary brick furnaces. 
(C.A.) 
Alumina and its salts. A. N. Kuznerzov anp E. I. 
ZuvuKovskil. Russ. 280, July 21, 1915. Al silicates, 
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clay, or corundum containing admixtures of SiO, are re- 
duced in an electric furnace. To convert all the SiO, of 
the material into Si-Fe, Ba compounds sufficient for the 
formation of Ba aluminates are added to the charge. The 
Ba aluminates obtained are decomposed with H,O, acids, 
or alkali sulfates or carbonates. (C.A.) 
Dinas brick. B. Ya Pines. Russ. 30,119, Nov. 4, 
1930. To eliminate an intermediate amorphous state 
and to obtain the desired structure, finely disintegrated 
cristobalite and tridymite are introduced into the Dinas 
clay. (C.A.) 


Terra Cotta 


Factors involved in the production of glazed brick by the 
dry-press process. W. C. Revucker. Jour. Amer. 
Ceram. Soc., 17 [1], 10-13 (1934). 

Glazes without lead for terra cotta. V.M. BarsHTak. 
Keram. i Steklo, 9 (7), 26-27 (1933).—Attempts made to 
produce leadless glazes are described. A _ successful 
glaze for Seger cone 0.5 corresponds to the Seger formula, 
1.12 SiO,, 0.15 Al,O;, RO, 0.15 F. Its composition is 39.40 
feldspar, 29.42 quartz, 11.48 cryolite, 8.69 zinc oxide, 6.96 
soda, and 4.05 chalk. A preliminary fritting of the batch 
is recommended. M.V.K. 

Decarburizing, reducing, and blistering in firing stone- 
ware bodies. M. Mue.ps. Tonind.-Zig., 57 [77], 
908-909; [79], 933-34 (1933).—The importance of a 
carbon content in stoneware bodies is emphasized. See 
also Ceram. Abs., 13 [1], 16 (1934). W.M.C. 


Scientific study of principal products for house floorings. 


VIII. F. Cuaramer. Rev. mat. constr. trav. pub., No. 
288, pp. 167-70 B (1933).—C. discusses the instability of 


some products and the decorative power of ceramic 
products employed for flooring. For Part VII see Ceram. 
Abs., 12 [12], 426 (1933). M.V.K. 
Lightweight tile with addition of sawdust. ANon. 
Tonind.-Zig., $7 (78), 917-18 (1933).—This is a discussion 
of the paper by Hildebrandt (Ceram. Abs., 13 [1], 12 
(1934)). W.M.C. 
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Assembling drum. F. (Ceramic Machinery 
Co.). U.S. 1,939,157, Dec. 12, 1933. 

Tile for use in the manufacture of fireplaces. W. H 
SMITH AND W. WarRILow. Brit. 401,329, Nov. 22, 1933. 

Tile. WIENERBERGER ZIEGELFABRIKS- UND BAUGES 
AND RoBert Berc. Austrian 133,914, June 26, 1933. 
Glazed white tile are made from low-grade ceramic material 
by engobing. Methods of procedure are indicated. 

(C.A.) 
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Notes on the coloration of glazes by light. C. W. 
PARMELEE AND A. E. BapGEeR. Jour. Amer. Ceram. Soc., 
17 [1], 1-2 (1934). 

Effect of glaze composition on colors produced by 
sodium uranate. Kari Kautz. Jour. Amer. Ceram. 
Soc., 17 [1], 8-10 (1934). 

Contribution to the question of autoclave testing of 
earthenware wall tile. Hans Kuuias. Ber. deut. 
keram. Ges., 14 [6], 243-57 (1933).—An investigation 
is presented in which dry-pressed tile of two types, one with 
14.4-14.9% absorption, and the other with 15.1-15.6% ab- 
sorption, were glazed with twelve different glazes. The 
tests reported on were firing tests possible in plant practice, 
tests to determine strain according to Seger’s method, and 
autoclave tests. It is pointed out that with the higher 
porosity of the body there is a higher moisture expansion 
and the risk of crazing increases. The tests showed the 
critical porosity to be at an absorption of 15.1%. Iillus- 
trated. E.J.V. 

Constitution and manufacture of porcelain. IV. Lron 
Franco. Rev. belge ind. verridres, céram., émail., 4 [9], 
202-205 (1933).—F. discusses methods used for the 
examination of properties of raw materials, including (1) 
mechanical testing for determining the grain size, sifting 


and sedimentation, and elutriation, (2) rational analysis 
for determining the mineral composition, (3) complete 
chemical analysis, and (4) physical testing for deter- 
mining plasticity and bonding power. Different apparatus 
employed for examining these properties are described. 
For previous abstracts see Ceram. Abs., 12 [10-11], 384 
(1933). M.V.K. 
Formation of pores in porcelain. E. M. Keram 
Rund., 41 [17], 216-17 (1933).—The formation of pores 
depends on the composition of the mix and its reaction with 
the electrolyte additions, the amount of water, ¢.g., the 
degree of liquefaction, and the working and preparation of 
the mix. The use of a not too viscous slip tends to decrease 
the formation of pores. M.V.K 
Hard stoneware, vitreous china, fire clay. Kare. 
Toon. Keram. Rund., 41 [19], 239-41 (1933).—A 
general discussion of the differences between these mate- 
rials, their preparation, working, and field of application is 
presented. M.V.K. 
Calit and Calan. J. Wariicn. Keram. Rund., 41 
[18], 229-30 (1933); Eng. Progress, 14 (7), 140-42 (1933); 
for abstract see Ceram. Abs., 12 [9], 334 (1933). 
Origin and development of European porcelain ware. 
Anon. Keram. Rund., 41 [9], 106-10 (1933).—Excerpts 
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from the book, Porcelain of the European Plants in the 
18th Century, by Friedrich H. Hofmann are discussed. 
Illustrated. M.V.K. 
Japanese competition; its menace to the pottery trade. 
H. J. Prant, W. G. Corrrett, W. T. RICHARDS, AND 
Wirrrep Grecc. Pottery Gaz., 58 [677], 1331-33 
(1933).—Protests made by representatives of the china 
and earthenware trades and New Zealand and South 
African pottery importers point out the menace to the 
British pottery trade of the practice of the Japanese, who 
not only copy shape and pattern but even use British 
markings to sell their ware at prices as low as one-fifth 
that of the British ware. E.J.V. 
Pottery for packages. ANON. Pottery Gas., 58 (678), 
1452 (1933).—Some of the present applications of pottery 
packaging are listed, and new fields are suggested. Illus- 
trated. E.J.V. 
Conserving space is keynote of newly designed hotel 
ware. ANon. Ceram. Ind., 21 (6), 277-78 (1933).—The 
new Onondaga tableware, having very narrow rims in order 
to give greater usable ‘‘food area’ and being designed for 
economy of space, is called Econo-Rim. Some vivid color 
decorations are also being featured by various manu- 
facturers. Illustrated. E.J.V. 
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Transmission line insulator system. 
AND E. L. Pstrerson. U. S. 1,937,296, Nov. 28, 
1933. 

Insulator. A. O. Austin (Ohio Brass Co.). U. S. 
1,937,620, Dec. 5, 1933. J. J. TayLor (Ohio Brass Co.). 
U. S. 1,937,731, Dec. 5, 1933. W. D. Kyrie (Line Mate- 
rial Co.). U.S. 1,937,764, Dec. 5, 1933. 

Water closet. W. E. Hinspa.e (Trenton Potteries 
Co.). U.S. 1,939,118, Dec. 12, 1933. 

Ceramic masses. Ortro Krause. (Porzellanfabrik 
Kahla Zweigniederlassung Freiberg). Ger. 571,891, 
March 7, 1933. Sintered steatite products containing 
at least 70% steatite with symmetrical heat expansion are 
produced by firing talc or similar Mg hydrosilicates with a 
flux which forms a glaze with the free SiO, without acting 
on the MgO-SiO, crystals. Such a flux may consist of 
NaOH or fluorides soluble in water. (C.A.) 

Pottery. I. G. Farpentnp. A.-G. Ger. 574,643, 
April 19, 1933. Pure white pottery is produced by heating 
the formed articles to 600° in a muffle kiln in the presence 
of Cl. (C.A.) 


Equipment and Apparatus 


Mean temperature differences in multipass heat ex- 
changers. W. M. Nacie. Eng. Chem., 25 [6], 
604-609 (1933); abstracted in Mech. Eng., 55 [11], 705 
(1933). F.G.H. 

New methods for de-airing ceramic masses. A. 
Hretscuer. Keram. Rund., 41 [31], 403-406 (1933).—A 
new de-airing chamber employed for de-airing masses 
used for the manufacture of brick is described in detail. 
Illustrated. See also Ceram. Abs., 12 [10-11], 372 (1933) 
and this issue, p. 39. M.V.K. 

FRH de-airing machine. ANon. Clay Prod. News, 6 
[10], 4 (1933).—A new type of de-airing machine is de- 
scribed. Illustrated. C.H.T. 

Machine for perforating brick. ANon. Brit. Clay- 
worker, 42 [499], 227-28 (1933).—Particulars are given 
of an Austrian invention called the Penta machine for 
cutting perforations in wire-cut brick. The special fea- 
ture of the brick is that the perforations are open at one 
end only. The power at the pug mill is not increased 
and the brick dry in about one-half the usual time without 
risk of cracking. R.A.H. 

Modern forming of heavy ceramics with hydraulic 
presses. Otro MAnrrep. Ber. deut. keram. Ges., 14 
{6}, 227-33 (1933).—M. discusses the development of 
hydraulic pressing of heavier ceramic ware, referring to 
many articles and detailing its application in various 
branches of the ceramic industry. E.J.V. 

High intensity magnetic separator for the enamel indus- 
try. A. E. Kemprer. Enamelist, 11 [2], 11 (1933).— 
Illustrated. E.J.V. 

Avoid iron contamination troubles with magnetic 
separator. R. A. Wermnnarpt. Ceram. Ind., 21 [6], 
290-92 (1933).—A newly developed high intensity mag- 
netic separator is described, its outstanding features being 
stressed. Illustrated E.J.V. 


Operating characteristics of the centrifugal fan. Syp- 
NEY Wricut. Mech. World, 94 [2445], 1080-81 (1933).— 
A thorough understanding of performance characteristics 
is necessary if the fan selected is to fulfill its duty. W. ex- 
amines the bases of fan performance and derives laws for 
their practical use. Performance characteristics for 
varied speeds, and pressures and variation in size of the 
fans are discussed. Features of different blade forms are 
taken up. E.J.V. 


Plant results and innovations in the Ezeuka drying 
cabinets. JoHANNES E. F. Scumaryes. Ber. deut. 


. keram. Ges., 14 [8], 352-55 (1933).—A description of the 


Ezeuka drying cabinets, continuous moving belt type 
driers, is given. The time of drying is decreased mate- 
rially, the amount of transporting of ware is lessened, and 
control of the drying process is facilitated. Illustrated. 
E.J.V. 


Large crushing and screening plant. Louis A. Siar- 
TERY. Eng. Mining Jour., 134 [1], 2-10 (1933).—The 
new crushing, screening, and washing plant of the Hudson 
Stone Corp. near Cold Spring, New York, is described. 
Dimensioned drawings, tables, a flow sheet, and photo- 
graphs explain the layout and operation of the plant in 
detail. J.L.G. 

Large field polariscope for glass. Smmpson Founpry & 
ENGINEERING Co. Glass Ind., 14 [12], 132 (1933).—An 
unusually sensitive polariscope, adaptable to colored 
glasses and having a field 15*/, in. square, has been recently 
made available. E.J.V. 

Pipette analysis apparatus of Krauss. Oskar SoMMER. 
Ber. deut. keram. Ges., 14 [5], 193-97 (1933).—A descrip- 
tion of the apparatus developed by Professor Krauss of 
Tharandt for determining grain size of fine-grained mate- 
rial under 20 in diameter is presented. It is also adapt- 
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able for use in coagulation studies of peptizing agent con- 
centration. Illustrated. E.J.V. 
Development of sieve-cloth testing. Hans Hecur. 
Keram. Rund., 41 [23], 295-98 (1933).—A discussion 
of present German standard specifications for sieve-cloth 
testing and devices employed for it is given. Illustrated. 
See also Ceram. Abs., 12 [9], 336 (1933). M.V.K. 


BOOKS 


Methods for servicing noble metal thermocouples. 
R. S. Brapiey. Jour. Inst. Metals, 53 [9], 539 (1933); 
Power, 77 (9), 495 (1933); for abstract see Ceram. Abs., 12 
[9], 337 (1933). F.G.H. 

Industrial Electrical Measuring Instruments. K. Epc- 
CUMBE AND F. E. J. OcCKENDEN. Isaac Pitman and 
Sons, New York, 1933. 553 pp. Price $7.50. Reviewed 
in Mech. Eng., 55 [11], 709 (1933). F.G.H. 
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Jigger. A. O. Austin (Ohio Brass Co.). U.S. 1,937,- 
184, Nov. 28, 1933. 

Mixing and sifting machine for dry powdered material. 
RAYMOND HINKLE. U. S. 1,937,385, Nov. 28, 1933. 

Sagger and method of making. Aucust WEBER, JR. 
(Weber Electric Co.). U.S. 1,937,450, Nov. 28, 1933. 

Resistance device and insulator. C. O. TERWILLIGER 
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(Ward Leonard Electric Co.). U. S. 1,938,674, Dec. 12, 
1933. The combination of an insulating refractory sup- 
port, a metallic resistive conductor supported thereby, 
and an insulating fused coating covering the support and 
resistive conductor, the support containing tale as a 
principal ingredient and a phosphate of an alkali-forming 
metal, is described. 

Strike for brick molds. R.F. Lescatietre (Armstrong 
Cork Co.). U.S. 1,939,012, Dec. 12, 1933. 

Potters’ jolleys, etc. W. Bourton, Lrp., anp C. Farr. 
Brit. 400,708, Nov. 8, 1933. 

Apparatus for the electrostatic deposition of particles 
suspended in gases. ENciisnh Execrric Co., Lrp., 
Wuessozr Founpry & Co., Lrp., W. 
DONNELLY, AND A. G. Grant. Brit. 400,719, Nov. 8, 
1933. 

Apparatus for sifting enamel, slip, glaze, etc. W. E. 
Cotron & Sons (Brassfounders), Lrp., anp W. E. 
Corton. Brit. 401,051, Nov. 15, 1933. 

Brickmaking machinery. Avan Axr.-Ges. Gass. zuR 
VERWERTUNG VON SIEGELPATENTEN. Brit. 401,995, Nov. 
29, 1933. 

Apparatus for estimating the fineness of powdered mate- 
rials. Max Berz AND Kurt v. Grugeser. Ger. 573,764, 


April 5, 1933. (C.A.) 
Apparatus for dispersing clay, etc., in water. Fer.ix 
Smncer. Ger. 578,134, June 10, 1933. (C.A.) 


Kilns, Furnaces, Fuels, and Combustion 


Building materials for tunnel kilns. SINGER. 
Keram. Rund., 41 [18], 226-28 (1933).—S. discusses types 
of refractories and their suitability for the different parts 
of a tunnel kiln. Tables showing the chief properties of 
refractory materials are given. See also Ceram. Abs., 
12 [5], 201 (1933). M.V.K. 

Efficiency and quality of kilns: fundamental concepts. 
F. Detrmer. Ber. deut. keram. Ges., 14 [5], 211-25 
(1933).—A definition of an economical kiln with its 
thermal efficiency is given. The indicated and effective 
qualities of kilns and a mathematical expression and 
calculation of them are presented. The efficiency and 
quality of kilns are also shown mathematically. The 
calculation of effective thermal efficiency is explained. 
The entire discussion is based on fundamental scientific 
principles. E.J.V. 

Firing defects in tunnel kilns and their prevention. 
P. Gatzxe. Ber. deut. keram. Ges., 14 [5], 203-10 
(1933).—G. discusses defects found in firing the following 
ware in gas-fired tunnel kilns and means of preventing 
them: porcelain, earthenware, sanitary ware, wall tile, 
mosaic tile, brick materials, and decorated ware. Illus- 
trated. E.J.V. 

Utilizing waste heat and the recuperation of dust in 
rotary furnaces. Witnetm Gumz. Zement, Vol. 22, 
No. 19 (1933); Rev. mat. constr. trav. pub., No. 288, 
pp. 305-307 (1933).—The gains realized by a complete 
recuperation of heat and dust and gains justifying the 
installation of recuperation apparetus and filters are 
illustrated by examples. The essential conditions that 
cooling installations should produce ere discussed and the 
Ljungstrom cooling system is described. M.V.K. 


Determination of temperature errors and heat transfer in 
industrial furnaces. R.Hase. Sprechsaal, 66 (42), 710 
(1933).—-A fundamental difference exists between the 
control of temperature and the thermal control in thermal 
processes. Even the use of carefully calibrated precision 
measuring instruments can lead to deceptive conclusions 
as these instruments are calibrated exclusively for black 
radiation. There is great confusion concerning the 
appearance of black radiation in practice. The measure- 
ment of temperature does not give a clear indication of 
the worth of a furnace and of the valuation of the exchanges 
of energy in its interior. Suitable methods to overcome 
these difficulties are discussed. A better idea of the 
properties of a firing space is given by isocales, i.¢., lines 
connecting points of similar addition of heat, instead of 
the usual isotherm representations. M.V.K. 

Calculating method for estimating the price of coal used 
for firing in ceramics. Friepricnh Detrmer. Sprech- 
saal, 66 [38], 643-46 (1933).—In many cases it is desir- 
able to know the price of one million heat units for a 
definite firing process, a definite temperature, etc. The 
method of calculating the heat price is described and illus- 
trated by diagrams. M.V.K. 

Oxidation of pyritic sulfur in bituminous coal. H. W. 
Newtson, R. D. Snow, anp D. B. Keyes. Ind. Eng. 
Chem., 25 [12], 1355-58 (1933).—An increase in tempera- 
ture increases the rate of oxidation of pyritic sulfur to 
soluble sulfate sulfur. By screening a sample of the 
pulverized coal to several sized fractions and running a 
series of oxidation experiments on each fraction, the 
pyritic sulfur in the finer sizes is oxidized at a faster rate 
than the larger sizes. The amount of pyritic sulfur 


| 
a 

e 
d 

in 

& 
in 

y 

R. 

p- 

of 

e- 
>t - 

| 


46 CERAMIC ABSTRACTS Vol. 13 


oxidized at a given temperature and definite period of time 
is proportional to the inverse diameter of the average size 
particles in each screened fraction. The volume of air 
passed through the apparatus per unit of time and the 
quality of the air with respect to its oxygen content are 
comparatively unimportant factors in the oxidation 
process. Illustrated. F.G.H. 
Wood gas, its properties, and utilization in the glass 
industry. Ernst Luck. Glashiiite, 63 [24], 405-406; 
[25], 419-20 (1933).—L. discusses wood as fuel, wood 
gasification, and wood gas and its properties. Analysis 
of wood gas and its chemical composition are given in 
tables. M.V.K. 
Determination of heating value of fuels based on their 
elementary analysis. R. Vonpracek. Brennstoff- 
Chemie, 14 [21], 404-405 (1933).—V. compares the values 
obtained for different fuels by use of the slightly different 
formulas of Dulong, Grumell-Davies, and Vondracek. 
E.J.V. 
Volumetric determination of combustible ingredients 
H-O'8 and C in solid and liquid fuel. HetiMann. 
Feuerungstechnik, 21 [10], 136-38 (1933).—Measuring 
apparatus for determination according to the dry and wet 
methods is described and the results are tabulated. 
M.V.K. 
Effective heat exchange in the lower zones of regenera- 
tors. W. B. MircHett H. D. Bennig. Jour. Soc. 
Glass Tech., 17 [66], 102 (1933).—A method for improving 
heat exchange in regenerators by increasing the effective- 
ness of the heat exchange in the lower zones is demon- 
strated. The design of the filler brick is such that the 
regenerator is divided into three zones, the lower of which 
affords successively increased restriction to the flow of 
gases and maintains their velocities by compensating for 
their reduced volume at the lower temperatures. Tur- 
bulence is also provided in the lower zones to improve 
the effectiveness of the heat exchange. The brick required 
are of a comparatively simple design. The main advan- 
tage of this design is that the gases remain in the regenera- 
tor as long as they would in a straight-walled regenerator 
and are not subjected to a decreased velocity in the lower 
zones. Illustrated. C.E.T. 
Fundamentals and economies in the clay industries. 


draft intensity is described. Draft and air requirements 
in the various periods of firing are also given. See Ceram. 
Abs., 12 [12], 480 (1933). C.H.T. 


BOOKS 


Principles of Electric Furnaces (Grundlage des elek- 
trischen Schmelzofens). J. Worscuxe. Wilhelm Knapp, 
Halle, 1933. 504 pp., 254 illustrations. Unbound 42.00 
Rm., bound 44.00 Rm. Reviewed in Feuerfest, 9 [9], 133 
(1933); Rev. belge ind. verriéres, céram., émail., 4 [10], 233 
(1933).—This work is the 52nd volume of the important 
series of monographs dealing with applied electrochemistry 
published by V. Engelhardt. The book is divided into 
three parts: (1) fundamental principles of electric fur- 
naces, (2) characteris.ics and particulars in the construc- 
tion of fusing furnaces, including crucibles and recipients 
for the fusions, and (3) economical questions such as 
efficiency and thermal balance, consumption of materials, 
and electrodes. A special chapter is devoted to induction 
furnaces. M.V.K. 

Mechanics and Applied Heat. S. H. Moorrie_p AND 
H. H. WinstaNniey. Edward Arnold & Co., London. 
328 pp. Price 5s. Colliery Guard., 147 [3802], 887 
(1933).—The first part of the book deals with the applica- 
tion of mechanics and hydraulics to the standard of con- 
version of energy, radius of gyration, etc., and water at 
rest and in motion. The second part of the book, dealing 
with heat, gives the elementary theory of heat and ther- 
mometry, fuels and combustion, the production and 
measurement of power, and properties of gases and con- 
cludes with a chapter on the cyclic actions in engine cylin- 
ders. E.J.V. 


PATENTS 


Electric control system. E. A. Hanrr (William 
Swindell & Brothers). U.S. 1,937,695, Dec. 5, 1933. 

Electric furnace system. E. A. Hanrr. U. S. 1,937,- 
696, Dec. 5, 1933. 

Counterflow recuperative furnace. F. T. Cope AND 
W. S. Bow tne (Electric Furnace Co.). U.S. 1,938,581, 
Dec. 12, 1933. 

Brick kiln. Ators Hasia. Swiss 157,877, Jan. 2, 
1933; see also Brit. 389,689, Ceram. Abs., 12 [7], 275 


No. 31. Exits Lovejoy. Clay-Worker, 100 [3], 84 (1933). (C.A.) 

(1933).—Problems in firing periodic and other types Burning loam for producing tile, etc. Vicror WINTSCH. 

of kilns are discussed and the relation of pressure to Swiss 158,478, Feb. 16, 1933. (C.A.) 
Geology 


Culture of diatoms. Vicror CHarRRIN. Chaleur & 
ind., 14 [154], 67-68 (1933).—After a brief review of the 
utilization of diatomaceous earth in different industries, 
C. discusses researches made on diatoms. It has been 
found that diatoms are microscopic algae; they live and 
grow like vegetables but eat and breed like animals. 
Silica and clay are their chief food. M.V.K. 

Studies of refractory minerals. ANoN. Refrac. Jour., 
9 [10], 384 (1933).—Fluorspar (CaF;), a crystalline form of 
calcium fluoride, is described and its occurrence and proper- 
ties are discussed. C7. 

Easily volatile constituent of the magma and the forma- 


tion of magmatic residual solutions. P. Nicci. Rec. 
trav. chim. Pays-Bas, 51, 633 (1932); abstracted in 
Glastech. Ber., 11 [7], 250 (1933). M.V.K. 

Kaolin mining in the Soviet Union. A. LAUBENHEIMER. 
Ber. deut. keram. Ges., 14 [6], 234—42 (1933).—L. discusses 
the kaolin deposits in the Ukraine and their mining and 
preparation and gives data on the production of the works 
at Gluchowzy, Turbow, Prosjanaja, and Pologi. TIllus- 
trated. EJ.V. 

BOOK AND BULLETINS 

Clay Resources of Indiana. G. I. WaitLartcu. 

Indiana State Dept. of Conservation, Indianapolis, Ind., 
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1934 


1933. 298 pp. Reviewed in Ceram. Age, 22 [5], 142 
(1933).—A general discussion of clay and clay technology 
is presented in the first part of this volume. The second 
describes the raw materials and manufacturing interests of 


the State. Undeveloped clay deposits are also discussed. 
F.G.H. 
Bleaching clays. P. G. Nutrinc. Geol. Surv. Circ., 


No. 3, 51 pp. (1933). Free. Bleaching clays of both 
naturally active and activable types are abundant and 
widely distributed in this country south of latitude 38°. 
Neither type occurs in glaciated areas. The study of 
bleaching power here recorded included a study of the 
vapor pressure of hydrous clays and of their thermal de- 
hydration. These properties have a direct bearing on 
their absorbing and bleaching properties. Two hundred 
clays were studied and the paper includes some of the 
data obtained illustrated by several diagrams. N. con- 
cludes that the chief advancements to be looked for in the 
bleaching-earth industry lie not in the discovery of new 
beds or more powerful earths, the development of new 
methods of treating clays, or in the creation of synthetic 
products but rather in the preparation at low cost for 
special purposes of special clays having a minimum crack- 
ing power and minimum retention, with a maximum of 


Chemistry 


Lattice dimensions of solid solutions in the system 
MgO-Al,.O;. G. L. Crarx, E. E. Howe, anp A. E 
BapcerR. Jour. Amer. Ceram. Soc., 17 [1], 7-8 (1934). 

X-ray examination of ceramic raw materials. III- 
IV. T. Nakar anv Y. Fuxami. Jour. Soc. Chem. Ind. 
[Japan], 36 [10], 559-62B (1933).—Researches on the 
reaction between alumina and silica at high temperatures 
showed that after the formation of mullite the remaining 
amount of the amorphous silica, formed from kaolinite 
during the heat treatment, changes into cristobalite and 
not into tridymite. The following changes of structures 
were observed in different samples after heating to 1100, 
1200, 1300, 1400, and 1500°. In feldspar, the finer grains 
melted at 1100°, but the coarser parts were not affected. 
No changes were found in quartz. In clays, the changes 
of structures varied; those composed of almost pure kaolin 
produced a large quantity of mullite and some cristobalite. 
Feldspar melted well at 1200° and attacked the silica 
when present. Quartz changed partly into cristobalite at 
1200°; the fineness of silica present influenced this 
change. Alumina modified. its crystalline structure 
several times with the rising temperature; at 1500° it 
changed into the structure of corundum. Clays containing 
much kaolinite produced more mullite and cristobalite; 
the amount of the latter diminished after 1300° and finally 
disappeared at 1500°. This decrease is due to the presence 
of alkalis (feldspar) present in clays, while mullite is not 
attacked by them even at 1500°. For Parts I-II see 
Ceram. Abs., 12 [10-11], 400 (1933). M.V.K. 

Tin oxide as opacifier. Rupo_tr Kant. Keram. Rund., 
41 [21], 267-69 (1933).—Contrary to the assumptions of 
Germscheid, photomicrographs show that tin oxide 
obtained by fusion and oxidation tends to agglomerate. 
Tin particles remain in the bath because of the high 
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decolorizing or deodorizing power and the property of 
leaving a stable filtrate. R.A.H. 
Abstracts of current articles on geophysical pros- 
pecting. F. W. Lee. Bur. Mines Periodical Service 
Rept. GA 54, 25 pp. Price 10¢. See also Ceram. Abs., 
13 [1], 23 (1934). R.A.H. 


PATENTS 


Synthetic precious stone. Max JABGER AND HER- 
MANN Espic (I. G. Farbenindustrie Akt.-Ges.). U. S. 
1,935,717, Nov. 21, 1933. A synthetic yellow spinel 
containing alumina and magnesia in proportions yielding 
an artificial spinel and having incorporated therein about 
4% of manganese oxide and about 1% of iron is described. 

Process of making strontium carbonate. O. L. THomas 
(Grasselli Chemical Co.). U.S. 1,936,806, Nov. 28, 1933. 

Process of making titanium oxide of fine texture. 
M. L. HANAHAN (Krebs Pigment & Color Corp.). U. S. 
1,937,037, Nov. 28, 1933 

Production of zirconia. F. L. CLARK AND IMPERIAL 
CremicaL INpustries, Lrp. Brit. 401,756, Nov. 29, 
1933. 

Method of producing sodium aluminate solutions. 
E. L. Rryman. Brit. 400,984, Nov. 15, 1933. 


and Physics 


temperature and tend to agglomerate with the neighbor- 
ing particles, while the particles obtained by pulverizing 
are carried away in a gas jet during combustion which 
preserves them from any danger of agglomerating. The 
Chancel method is valueless in this case because it can 
give exact results only when comparing products of the 
same origin. Experience shows that there is a relation 
between apparent density and opacifying power. The 
principal advantage of tin oxide obtained by pulverization 
is its great purity, while that obtained by the furnace 
process contains some nonoxidized metal. M.V.K. 
Standards for tin oxide. ANon. Metallbérse, May, 
1933; abstracted in Ind. chimique, 20 [235], 596 (1933).— 
Tin oxide, SnO,, is employed in enameling ceramic mate- 
rials and metals in the proportion of 6 to 30%. It should 
not contain any coloring compounds, copper oxide and 
iron oxide, and must be free from sulfuric anhydride. The 
standards are (1) specific gravity 6.9 to 7.2, (2) specific 
volume 100 g. = 80 cu. cm., (3) fineness 90% particles finer 
than 0.005 mm., 85% finer than lu, (4) color, white or 
ivory, (5) SnO, content 99.5% at least, (6) loss on drying 
at 110° 0.13%, (7) lead oxide 0.02% at least, (8) iron oxide 
traces, (9) copper oxide none, (10) sulfate none, (11) ar- 
senic traces, (12) iron and antimony less than 0.05% 
The remainder can be composed only of oxides of calcium, 
aluminium, and silicon. M.V.K. 
Studies of the thermal and hydrothermal synthesis of 
mullite. Takeo Ao. Jour. Soc. Chem. Ind. (Japan), 36 
[10], 546B (1933).—The thermal and hydrothermal syn- 
thesis of mullite from different clays was investigated be- 
tween 1000 and 1400°C. It was found that the amount of 
mullite produced by hydrothermal synthesis is always 
larger than that obtained by thermal, the increase de- 
pending on the firing temperature. The melting tempera- 
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oxidized at a given temperature and definite period of time 
is proportional to the inverse diameter of the average size 
particles in each screened fraction. The volume of air 
passed through the apparatus per unit of time and the 
quality of the air with respect to its oxygen content are 
comparatively unimportant factors in the oxidation 
process. Illustrated. F.G.H. 
Wood gas, its properties, and utilization in the glass 
industry. Ernst Luck. Glashiiite, 63 [24], 405-406; 
[25], 419-20 (1933).—L. discusses wood as fuel, wood 
gasification, and wood gas and its properties. Analysis 
of wood gas and its chemical composition are given in 


tables. M.V.K. 
Determination of heating value of fuels based on their 
elementary analysis. R. Vonpracek. Brennstoff- 


Chemie, 14 [21], 404-405 (1933).—V. compares the values 
obtained for different fuels by use of the slightly different 
formulas of Dulong, Grumell-Davies, and Vondracek. 
E.J.V. 
Volumetric determination of combustible ingredients 
H-O'8 and C in solid and liquid fuel. Heimann. 
Feuerungstechnik, 21 [10], 136-38 (1933).—Measuring 
apparatus for determination according to the dry and wet 
methods is described and the results are tabulated. 
M.V.K. 
Effective heat exchange in the lower zones of regenera- 
tors. W. B. MircHect H. D. Bennie. Jour. Soc. 
Glass Tech., 17 [66], 102 (1933).—A method for improving 
heat exchange in regenerators by increasing the effective- 
ness of the heat exchange in the lower zones is demon- 
strated. The design of the filler brick is such that the 
regenerator is divided into three zones, the lower of which 
affords successively increased restriction to the flow of 
gases and maintains their velocities by compensating for 
their reduced volume at the lower temperatures. Tur- 
bulence is also provided in the lower zones to improve 
the effectiveness of the heat exchange. The brick required 
are of a comparatively simple design. The main advan- 
tage of this design is that the gases remain in the regenera- 
tor as long as they would in a straight-walled regenerator 
and are not subjected to a decreased velocity in the lower 
zones. Illustrated. C.H.T. 
Fundamentals and economies in the clay industries. 
No. 31. Exiis Lovejoy. Clay-Worker, 100 [3], 84 
(1933).—Problems in firing periodic and other types 
of kilns are discussed and the relation of pressure to 
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draft intensity is described. Draft and air requirements 
in the various periods of firing are also given. See Ceram. 
Abs., 12 |12], 480 (1933). C.H.T. 


BOOKS 


Principles of Electric Furnaces (Grundlage des elek- 
trischen Schmelzofens). J. Worscuxe. Wilhelm Knapp, 
Halle, 1933. 504 pp., 254 illustrations. Unbound 42.00 
Rm., bound 44.00 Rm. Reviewed in Feuerfest, 9 [9], 133 
(1933); Rev. belge ind. verriéres, céram., émail., 4 [10], 233 
(1933).—This work is the 52nd volume of the important 
series of monographs dealing with applied electrochemistry 
published by V. Engelhardt. The book is divided into 
three parts: (1) fundamental principles of electric fur- 
naces, (2) characteristics and particulars in the construc- 
tion of fusing furnaces, including crucibles and recipients 
for the fusions, and (3) economical questions such as 
efficiency and thermal balance, consumption of materials, 
and electrodes. A special chapter is devoted to induction 
furnaces. M.V.K. 

Mechanics and Applied Heat. S. H. Moorrie_p AND 
H. H. Winstaniey. Edward Arnold & Co., London. 
328 pp. Price 5s. Colliery Guard., 147 [3802], 887 
(1933).—The first part of the book deals with the applica- 
tion of mechanics and hydraulics to the standard of con- 
version of energy, radius of gyration, etc., and water at 
rest and in motion. The second part of the book, dealing 
with heat, gives the elementary theory of heat and ther- 
mometry, fuels and combustion, the production and 
measurement of power, and properties of gases and con- 
cludes with a chapter on the cyclic actions in engine cylin- 
ders. E.J.V. 


PATENTS 


Electric control system. E. A. Hanrr (William 
Swindell & Brothers). U.S. 1,937,695, Dec. 5, 1933. 

Electric furnace system. E. A. Hanrr. U. S. 1,937,- 
696, Dec. 5, 1933. 

Counterflow recuperative furnace. 
W. S. Bow.tnc (Electric Furnace Co.). 
Dec. 12, 1933. 

Brick kiln. Atois Hapia. Swiss 157,877, Jan. 2, 
1933; see also Brit. 389,689, Ceram. Abs., 12 [7], 275 


F. T. AND 
U. S. 1,938,581, 


Geology 


Culture of diatoms. Vicror CHARRIN. Chaleur & 
ind., 14 [154], 67-68 (1933).—After a brief review of the 
utilization of diatomaceous earth in different industries, 
C. discusses researches miade on diatoms. It has been 
found that diatoms are microscopic algae; they live and 
grow like vegetables but eat and breed like animals. 
Silica and clay are their chief food. M.V.K. 

Studies of refractory minerals. ANoNn. Refrac. Jour., 
9 [10], 384 (1933).—Fluorspar (CaF;), a crystalline form of 
calcium fluoride, is described and its occurrence and proper- 
ties are discussed. C.H.T. 

Easily volatile constituent of the magma and the forma- 


(1933). (C.A.) 
Burning loam for producing tile, etc. Vicror WINTSCH. 
Swiss 158,478, Feb. 16, 1933. (C.A.) 
tion of magmatic residual solutions. P. Nicci. Rec. 
trav. chim. Pays-Bas, 51, 633 (1932); abstracted in 
Glastech. Ber., 11 [7], 250 (1933). M.V.K. 


Kaolin mining in the Soviet Union. A. LAUBENHEIMER. 
Ber. deut. keram. Ges., 14 [6], 234-42 (1933).—L. discusses 
the kaolin deposits in the Ukraine and their mining and 
preparation and gives data on the production of the works 


at Gluchowzy, Turbow, Prosjanaja, and Pologi. Illus- 
trated. E.J.V. 
BOOK AND BULLETINS 
Clay Resources of Indiana. G. I. WaitLatcu. 


Indiana State Dept. of Conservation, Indianapolis, Ind., 
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1933. 298 pp. Reviewed in Ceram. Age, 22 [5], 142 
(1933).—A general discussion of clay and clay technology 
is presented in the first part of this volume. The second 
describes the raw materials and manufacturing interests of 
the State. Undeveloped clay deposits are also discussed. 
F.G.H. 

Bleaching clays. P. G. Nurtinc. Geol. Surv. Circ., 
No. 3, 51 pp. (1933). Free. Bleaching clays of both 
naturally active and activable types are abundant and 
widely distributed in this country south of latitude 38°. 
Neither type occurs in glaciated areas. The study of 
bleaching power here recorded included a study of the 
vapor pressure of hydrous clays and of their thermal de- 
hydration. These properties have a direct bearing on 
their absorbing and bleaching properties. Two hundred 
clays were studied and the paper includes some of the 
data obtained illustrated by several diagrams. N. con- 
cludes that the chief advancements to be looked for in the 
bleaching-earth industry lie not in the discovery of new 
beds or more powerful earths, the development of new 
methods of treating clays, or in the creation of synthetic 
products but rather in the preparation at low cost for 
special purposes of special clays having a minimum crack- 
ing power and minimum retention, with a maximum of 


Chemistry 


Lattice dimensions of solid solutions in the system 
MgO-Al,O;. G. L. Crark, E. E. Howse, anp A. E 
BapGEeR. Jour. Amer. Ceram. Soc., 17 [1], 7-8 (1934). 

X-ray examination of ceramic raw materials. III- 
IV. T. Nakar anp Y. Fuxami. Jour. Soc. Chem. Ind. 
[Japan], 36 [10], 559-62B (1933).—Researches on the 
reaction between alumina and silica at high temperatures 
showed that after the formation of mullite the remaining 
amount of the amorphous silica, formed from kaolinite 
during the heat treatment, changes into cristobalite and 
not into tridymite. The following changes of structures 
were observed in different samples after heating to 1100, 
1200, 1300, 1400, and 1500°. In feldspar, the finer grains 
melted at 1100°, but the coarser parts were not affected. 
No changes were found in quartz. In clays, the changes 
of structures varied; those composed of almost pure kaolin 
produced a large quantity of mullite and some cristobalite. 
Feldspar melted well at 1200° and attacked the silica 
when present. Quartz changed partly into cristobalite at 
1200°; the fineness of silica present influenced this 
change. Alumina modified. its crystalline structure 
several times with the rising temperature; at 1500° it 
changed into the structure of corundum. Clays containing 
much kaolinite produced more mullite and cristobalite; 
the amount of the latter diminished after 1300° and finally 
disappeared at 1500°. This decrease is due to the presence 
of alkalis (feldspar) present in clays, while mullite is not 
attacked by them even at 1500°. For Parts I-II see 
Ceram. Abs., 12 [10-11], 400 (1933). M.V.K. 

Tin oxide as opacifier. Rupo_r Kant. Keram. Rund., 
41 [21], 267-69 (1933).—Contrary to the assumptions of 
Germscheid, photomicrographs show that tin oxide 
obtained by fusion and oxidation tends to agglomerate. 
Tin particles remain in the bath because of the high 


decolorizing or deodorizing power and the property of 
leaving a stable filtrate. R.A.H. 
Abstracts of current articles on geophysical pros- 
pecting. F. W. Lee. Bur. Mines Periodical Service 
Rept. GA 54, 25 pp. Price 10¢. See also Ceram. Abs., 
13 [1], 23 (1934). R.A.H. 


PATENTS 


Synthetic precious stone. Max JAEGER AND HER- 
MANN Espic (I. G. Farbenindustrie Akt.-Ges.). U. S. 
1,935,717, Nov. 21, 1933. A synthetic yellow spinel 
containing alumina and magnesia in proportions yielding 
an artificial spinel and having incorporated therein about 
4% of manganese oxide and about 1% of iron is described. 

Process of making strontium carbonate. O. L. THomas 
(Grasselli Chemical Co.). U.S. 1,936,806, Nov. 28, 1933. 

Process of making titanium oxide of fine texture. 
M. L. HANAHAN (Krebs Pigment & Color Corp.). U.S. 
1,937,037, Nov. 28, 1933 

Production of zirconia. F. L. CLARK AND IMPERIAL 
CHemicaL INpustries, Lrp. Brit. 401,756, Nov. 29, 
1933. 

Method of producing sodium aluminate solutions. 
E. L. Rrnman. Brit. 400,984, Nov. 15, 1933. 


and Physics 


temperature and tend to agglomerate with the neighbor- 
ing particles, while the particles obtained by pulverizing 
are carried away in a gas jet during combustion which 
preserves them from any danger of aggiomerating. The 
Chancel method is valueless in this case because it can 
give exact results only when comparing products of the 
same origin. Experience shows that there is a relation 
between apparent density and opacifying power. The 
principal advantage of tin oxide obtained by pulverization 
is its great purity, while that obtained by the furnace 
process contains some nonoxidized metal. M.V.K. 
Standards for tin oxide. Anon. Metallbérse, May, 
1933; abstracted in Jnd. chimique, 20 [235], 596 (1933).— 
Tin oxide, SnO,, is employed in enameling ceramic mate- 
rials and metals in the proportion of 6 to 30%. It should 
not contain any coloring compounds, copper oxide and 
iron oxide, and must be free from sulfuric anhydride. The 
standards are (1) specific gravity 6.9 to 7.2, (2) specific 
volume 100 g. = 80 cu. cm., (3) fineness 90% particles finer 
than 0.005 mm., 85% finer than ly, (4) color, white or 
ivory, (5) SnO, content 99.5% at least, (6) loss on drying 
at 110° 0.13%, (7) lead oxide 0.02% at least, (8) iron oxide 
traces, (9) copper oxide none, (10) sulfate none, (11) ar- 
senic traces, (12) iron and antimony less than 0.05% 
The remainder can be composed only of oxides of calcium, 
aluminium, and silicon. M.V.K. 
Studies of the thermal and hydrothermal synthesis of 
mullite. Takeo Ao. Jour. Soc. Chem. Ind. (Japan|, 36 
[10], 546B (1933).—The thermal and hydrothermal syn- 
thesis of mullite from different clays was investigated be- 
tween 1000 and 1400°C. It was found that the amount of 
mullite produced by hydrothermal synthesis is always 
larger than that obtained by thermal, the increase de- 
pending on the firing temperature. The melting tempera- 
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ture of silicates is considerably lowered when they are 
heated from 1000 to 1300° and treated with superheated 
steam. An increased degree of vitrification occurred 
when various Seger cones were treated hydrothermally. 
M.V.K. 
Note on the vapor tension of BaO, SrO, CaO, and their 
mixtures deduced from measurements of the rates of 
evaporation. Eric Preston. Jour. Soc. Glass Tech., 
17 [66], 118 (1933).—P. comments on the measurements 
of the rates of evaporation of BaO, SrO, and CaO made by 
A. Claassen and C. F. Veenemans (Ceram. Abs., 12 [8], 
314 (1933)), deduces from the data obtained certain 
values of the vapor tension of these oxides, and concludes 
that the volatilization losses of CaO from molten glass 
will be extremely small. C.H.T. 
Temperature-viscosity relations in the system CaO- 
SiO,-CaF;,. F. Hartmann. Siahi & Eisen, 53, 934- 


Proposed By-Laws of White Wares Division, American 
Ceramic Society. Anon. Bull. Amer Ceram. Soc., 12 
[12], 343 (1933). 

American Ceramic Society announces official member- 
ship key. Anon. Bull. Amer. Ceram. Soc., 12 [12], 353 
(1933). 

New York Ceramic Industries Association organization 
meeting. ANoNn. Bull. Amer. Ceram. Soc., 12 [12], 355 
(1933). 

Index Review of 1933. Advancement in ceramic arts 
and science. Eprroriat. Bull. Amer. Ceram. Soc., 12 
[12], 335 (1933). 

_Annual Meeting, American Ceramic Society, Cincinnati, 
February, 1934. Tentative program of White Wares, 
Refractories, and Glass Divisions. ANon. Bull. Amer. 
Ceram. Soc., 12 [12], 346 (1933). Contributors to Art 
Division Program, W. D’Arcy Ryan and Neilson C. 
Debevoise; additional titles for program, ibid., p. .347. 
Addresses by G. W. Morey and Joseph Sinel, ibid., 
p. 348. 

Ceramic education. Eprrorrat. Bull. Amer. Ceram. 
Soc., 12 |12], 335 (1933). 

Love of knowledge requires human contact. Ebr- 
ToRIAL. Bull. Amer. Ceram. Soc., 12 [12], 335 (1933). 

Red discolorations in unvitrified bodies rich in quartz. 
E. Berpev. Sprechsaal, 66 [42], 710 (1933).—Examples 
of red discolorations appearing in severely or mildly fired 
bodies rich in quartz are discussed and the reasons for 
the appearance of these reduction colorings are explained 
on the basis of experiments; formations of sulfide, silicon 
carbide, and silicon are as yet unexplained. M.V.K. 

Flotation of kaolin. O. Sommer. Sprechsaal, 66 [42], 
710 (1933).—A brief review is given of laws governing 
working methods with special regard to the preparation 
of ceramic raw materials. Separation according to specific 
gravity, grain size, physical properties, and flotation is 
mentioned. The flotation method and its process, ap- 
paratus employed, and the action of reagents are dealt 
with. Experiments when flotating kaolin and results ob- 
tained, the action of reagents, and a comparison of the 
flotation method with other methods are described. The 
application of the flotation method for other ceramic raw 
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35 (1933).—This is a review of recent work on this system. 
Diagrams are presented based on the investigations by 
C. H. Herty, Jr., F. A. Hartgen, and G. T. Jones, Mining 
and Met. Invest., Codp. Bull. No. 56 (1931). See also 
Ceram. Abs., 10 [2], 146 (1931). W.M.C. 
Reagent for lithium in presence of other alkali ions. 
T. Gaspar. Analyst, 58, 421 (1933); for abstract see 
Ceram. Abs., 12 [9], 343 (1933). H.H.S. 
Investigations on the emission of dust and grit from 
power-station chimneys in Holland. A. J. Ter LINDEN. 
Engineering, 136, 279-82, 353-55 (1933).—Dry catchers, 
wet catchers, and electric precipitators are discussed and 
illustrated. H.H.S. 
New views of the Ancient World. W. M. FLINpERs- 
Perris. Discovery, 14, 272-73 (1933).—An abundance 
of imported pottery and jewelry has been found at the 
site of ancient Gaza. H.H.S. 


materials, feldspar-mica-hornblende, quartz-mica, heavy 
spar, and fluorspar is examined. M.V.K. 
Flow of fluids in conduits. L. D. Wmutams. Ind. 
Eng. Chem., 25 [12], 1316-19 (1933).—-Standard methods 
for calculating pressure drops are assembled, simplified, 
and explained. F.G.H. 
General aspects of industrial lubrication. J. L. Huc- 
GEeTr. Can. Chem. Met., 17 [11], 220-23 (1933). E.J.V. 
How to avoid smoke in boiler stoking. ANon. Brit. 
Clayworker, 42 [499], 228 (1933).—A summary is given of 
a paper by V. R. Chadwick, ‘““Smoke Abatement.” 
R.A.H. 
Prevention of scale in steam boilers by use of sodium 
phosphate. F. J. Matrnews. Brit. Clayworker, 42 
[499], 229-30 (1933). R.A.H. 
Technical library. Durrretp. Elec. Rev., 112 
[2885], 336 (1933).—In building a technical library, 
(1) information to be kept, (2) methods of accession used, 
(3) records kept, and (4) system of classification and 
indexing employed must be decided. A suggested ruling 
for an accession book is given. The Dewey decimal 
system of classification as applied to technical subjects 
and advocated as the prevailing system in. use is ex- 
plained. J.L.G. 
Application of science to industry. FRANK B. Jewertr. 
Jour. West. Soc. Eng., 38 [4], 214—-23 (1933).—J. stresses 
the duty of engineers to society. He shows that science 
or engineering can not be blamed for technological un- 
employment but rather offers the greatest chance for a 
more livable world. J.L.G. 
Bonding safety tread abrasives. ANON. Foundry, 
61 [9], 66 (1933).—Fine-grained alurhina and clay are 
thoroughly mixed, pressed into blocks, and fired. The 
blocks are then crushed and screened to the desired sizes, 
and the resulting abrasive aggregate is bonded in a re- 
inforced base of hard tough rubber. F.G.H. 
Flue-gas temperatures. R. Livincstone. Elec. Rev., 
113 [2902], 4 (1933).—Variation in the heating surface 
and radiation and combustion losses are considered. One 
chart. J.L.G. 
Low power costs from Diesel electric plant. O. J. 
pE GaETANO. Eng. Mining Jour., 134 [1], 11-13 (1933).— 
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A Diesel electric power plant installed by the Hudson 
River Stone Corp. delivers power at a cost of approxi- 
mately $0.0125 per kw.-hr. for an 8- to 10-hour day. 
The equipment is listed and described. Illustrated with 
photographs and a plant lay-out. J.L.G. 
. Current research in power and allied fields. ANon. 
Power, 77 [5], 249-68 (1933).—More than 700 research 
projects are listed in this tabulation of work completed 
during 1931, 1932, and 1933, together with work still in 
progress. The projects are grouped in broad classifica- 
tions, four of which are as follows: (1) materials (includ- 
ing refractories), (2) combustion, (3) fuels, and (4) heat 
transfer. F.G.H. 
Method for measuring the temperature of liquefaction 
of fuel ash, slag, and other materials. E. DrepscHuiac. 
Feuerungstechnik, 21 [8], 115-17 (1933).—The tempera- 
ture point at which ashes begin to drip, called ‘“‘tempera- 
ture of dripping,’’ was determined for different materials. 
The installation employed for it is described and the 
results are tabulated. It was found that the temperature 
of the dripping point usually lies over the melting point. 
The mixture of KC] + K,SO, had a dripping point tem- 
perature of 704°. A eutectic mixture of NaCl and BaCl, 
had a dripping point temperature of 823°. The dripping 
point temperature of a mixture of sodium and calcium 
silicates was 1090°. In eutectic mixtures of SiO,, AlvO,, 
MgO, and CaO the temperatures of the dripping point 
were above the respective melting points. Tests with 
blast-furnace slag, coal ash, and coke ash showed the 
same results. M.V.K. 


Properties of air-water vapor mixtures. ANON. Power, 


77 [7], 362 (1933).—Power’s data sheet No. 11. F.G.H. 
Pipe data. Anon. Power, 77 [8], 418 (1933).— 
Power's data sheet No. 12. F.G.H. 
Charting boiler operation saves coal. L. A. Corwin. 
Power, 77 [8], 409 (1933). F.G.H. 
Screen testing ores by hand. Anon. Eng. Mining 
Jour., 134 [4], 149-50 (1932).—The standard laboratory 
method adopted by the American Standards Assn. for 
the screen testing of ores is described. Sieves are 8 in. 
in diameter and sieve scale ratio must not exceed »/2. 
It is recommended that sieving be carried to 400-mesh. 
The order is 200-, 270-, and 400-mesh with coarser meshes 
used when necessary. The sample is dried, mixed, and 
riffed to an amount within 10% of the exact charge. A 
table of charge amounts based on the size of the coarsest 
particles present in the sample is given. The finest separa- 
tion is preferably made by sieving wet, using distilled water. 
A procedure for dry sieving is given. The end point is 
reached when less than 0.05% of the original charge passes 
through in a one-minute period. A table of tentative 
settling rates for finer than sieve-size particles is given for 
guidance in separation by some form of flotation. These 
sizes should be checked microscopically. A wet sieving 
procedure is included as is also a recommendation for 
information to be included in the standard sizing test 
report. J.L.G. 
Conditioning of clay in the plastic state. F.H. CLews. 
Brit. Clayworker, 42 [498], 209-13 (1933).—-C. reviews 
published records which are not claimed to be complete 
and in which theoretical points have not been considered 
Chemical treatment could be employed to induce the best 
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working condition of clay, and subsequent air elimination 
would ensure plasticity being utilized to the best ad- 
vantage. RA.H 
Making your clays more plastic. E.C.Henry. Ceram. 
Age, 21 [2], 42-58 (1933). F.G.H. 
Petrography of fuller’s earth deposits, Olmstead, 
Illinois, with a brief study of some non-lIllinois earths. 
Ratps E. Grim. Econ. Geol., 28 [4], 344-63 (1933).— 
The term “‘fuller’s earth” is applied here to any clay that 
has a high capacity for removing color from animal, vege- 
table, or mineral oils. The results of chemical and X-ray 
analyses on montmorillonite are given. Six photomicro- 
graphs are devoted to minerals of the Illinois earth. A 
less extensive examination was made on samples of fuller’s 
earth from Crede, Colo.; Tehachapi, Calif.; Chambers, 
Ariz.; Ocala, Midway, and Quincy, Fla.; Death Valley, 
Nev.; Japan; Germany; Bath, England; Ivey, Utah; 
Baxar County, Texas; Twiggs County and Attapulgas, 
Ga. G. concludes that crystal structure, cleavage, ad- 
sorption ability, base-exchange capacity, chemical com- 
position, etc., of certain clays, notably montmorillonite, 
give them the property of decolorizing oils. Ability to 
decolorize is independent of texture or genesis. J.L.G. 
Ohio continues as leading clay products state. ANON 
Ceram. Age, 22 [4], 106-109 (1933).—The production of 
all clay products and nonclay refractories in 1932 is pre 
sented in tabular form. The relative importance of the 
states in dollar volume of production is shown graphically. 
The leading states are Ohio, Pa., and N. J., with 20.9, 
15.4, and 11.2%, respectively. F.G.H. 
Ceramics in east Tennessee. G. I. Warriatce 
Ceram. Age, 21 [2], 39-61; [3], 76-93 (1933). F.G.H. 
Summary of ceramic activities under the N.R.A. 
Anon. Ceram. Age, 22 [3], 74-76 (1933).—Proposed 
codes of operation in many branches of the ceramic field 
are described and discussed. F.G.H. 
Ceramic industrial codes progress toward final adop- 
tion. ANon. Ceram. Age, 22 [4], 104-105 (1933).— 
Temporary provisions for various ceramic industries, 
pending the final adoption of N.R.A. codes, are de- 
scribed. F.G.H. 
Wage incentive plan earns a profit. J K. LoupEN 
Ceram. Ind., 21 [6], 275-76 (1933).—The means of cal- 
culating bonus payments is explained. E.J.V 
Level development. Lucien Eaton. Eng. Mining 
Jour., 134 [1], 29-33 (1933).—Efficient and economical 
development of levels in underground mining is discussed 
Illustrated by diagrams. J.L.G, 
Mining methods and accident prevention record at 
Hanley clay mine. C. T. Morrow. Explosives Engi- 
neer, 11 [11], 327-32 (1933).—-Clay mining methods are 
described in detail. Illustrated. F.G.H 
Control of industrial dust. J. Mech 
Eng., 55 [10], 621-24 (1933).—General ventilation in 
the control of dust hazards is considered. Velocity char- 
acteristics of hoods and their application to the design of 
exhaust equipment are discussed. Illustrated with curves 
F.G.H. 
Silicosis problem in British china and earthenware 
industry. ANON Ceram. Age, 22 [2], 59 (1933).—Re- 
cent government regulations for the control and preven- 
tion of silicosis are discussed. F.G.H. 
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Alfred’s new college. F. W. Preston. Glass Ind., 
14 [7], 79 (1933); see also Ceram. Abs., 12 (9), 345 (1933). 
E.J.V. 
First New York pottery and glass show a marked 
success. ANON. Ceram. Age, 22 (3), 78(1933).—Twenty 
pottery and glass manufacturers’ exhibits at the August 
show are described. F.G.H. 
Manufacturers of stoneware organize. ANON. Ceram. 
Age, 22 [3], 78 (1933).—The National Stoneware Manu- 
facturers Assn. has been formed to improve conditions 
in the stoneware industry. F. M. Ransbottom of Rose- 
ville, Ohio, has been elected president. F.G.H. 
Dechema meeting. ANon. Sprechsaal, 66 (25), 425-26 
(1933).—A summary is given of the following papers dis- 
cussed at the Dechema Meeting in June, 1933: (1) 
“Development and present state of safety glasses,’’ by 
Fritz Ohl, (2) ‘‘New large technical quartz-ware appara- 
tus,” by Theo Frantz, (3) “Use of acid-stable brick 
linings,’’ by L. Kégel, (4) ‘““New stoneware machines,” 
by Plinke, and (5) ‘“‘The micro-Metalix apparatus and 
its technique in chemical and structural researches with 
X-rays,” by Otto Fischer. M.V.K. 
General meeting of the association of German manu- 
facturers of refractory products. ANoNn. Tonind.-Zig., 
57 [80], 943-44 (1933). W.M.C. 
Leipzig building fair in 1933. ANoNn. Tonind.-Zig., 57 
[71], 832 (1933); for abstract see Ceram. Abs., 12 [7], 286 
(1933). W.M.C. 
Impressions of the Italian Ceramic Congress. ANON. 
Pottery Gaz., 58 [677], 1338-40 (1933).—A report is given 
of observations on technical papers presented and plants 
visited during the International Technical Congress held 
at Milan, Venice, Faenza, and Florence, Italy, Sept., 1933. 
E.J.V. 
Congress of the French porcelain industry. ANON. 
Rev. mat. constr. trav. pub., No. 286, pp. 135-36B; No. 
287, pp. 153-56B (1933).—A report of the meeting and 
some papers presented is given. M.V.K. 
Fall meeting of the German Association of Common 
Brick and Roofing Tile Manufacturers. ANoNn. Tonind.- 
Ztg., 57 [74], 867-68 (1933) W.M.C. 


BOOK REVIEWS 


Brands and Trade Names of Refractories, Furnaces, and 
Kilns (Markenbezeichnungen im Feuerfest-Fach und im 
Ofenbau). Compiled by L. Lirmnsxy. Published by 
Litinsky, Leipzig, 1933. Price 5.00 M. This is an alpha- 
betical list of about 2000 trade names, e.g., Sil-o-cel, Robert- 
son kiln, Demantit material, Vitrefrax, Phonex mortar, 
etc., giving their properties and where they may be ob- 
tained. 

Hermann Seger. The Life and Work of a German 
Scientist. Compiled by Erwin Urpscuat. Pub- 
lished by Keramische Rundschau G.m.b.H., Berlin, 1933. 
67 pp. Price 5.00 M. Dr. Hermann Seger was the in- 
ventor of the famous Seger cones and was one of the pio- 
neers in the scientific ceramic industry and the industry 
of the silicates. 


BOOKS AND BULLETIN 


Chemistry and Physics of Clays. A.B. SeartE. 2nd 
ed. Ernest Benn, Ltd., 1933. Price 55s net. Reviewed 


in Brit. Clayworker, 42 [499], 244-45 (1933); Jour. 
Inst. Metals, 53 [10], 601 (1933).—S. has attempted to 
give a comprehensive account of investigations into clays 
and clayware in relation to the general developments. 
Open as the book is to certain criticisms and disappointing 
in the way it occasionally misses its aim, there can be no 
doubt as to its value as a compendium. R.A.H. 
Elements of Mining. Ropert S. Lewis. 510 pp. 
Illustrated. $5.00. John Wiley & Sons, New York. 
Reviewed in Eng. Mining Jour., 134 [4], 166 (1933).— 
Copious references to recent mining literature make 
up for the omission of details not immediately necessary 
in this elementary text. J.L.G. 
Industrial Research Laboratories of the United States. 
Compiled by C. J. West anp C. HuLL. National Research 
Council, Washington, D. C., 1933. 233 pp. Price $2.00. 
Reviewed in Ceram. Age, 22 [5], 142 (1933). F.G.H. 
Annual Reports on the Progress of Applied Chemistry. 
Vol. XVII, 1932. Society of Chemical Industry, London, 
1933. 721 pp. Price, members 7s 6d, nonmembers 12s 
6d. Reviewed in Jour. Inst. Metals, 53 {10}, 608 (1933).— 
“Refractories, Ceramics, and Cements,’’ by A. H. B. Cross 
and W. J. Rees, is included in this volume. F.G.H. 
Iron and Steel, Including Allied Industries and Sciences. 
H. P. Tremann. 3rd ed. McGraw-Hill Book Co., Inc, 
New York, 1933. 590 pp. Price $4.00. Reviewed in 
Jour. Inst. Metals, 53 [10], 604 (1933).—Articles on re- 
fractories and pyrometry are included in this handy pocket 
encyclopedia. F.G.H. 
Economic study of the use of Cambridge coal with under- 
feed stoker equipment. H.M. Faust. Ohio State Univ 
Eng. Expt. Sta. Bull., No. 75, 42 pp.; Power, 77 [7], 
383 (1933). F.G.H. 
Investigations in Ceramics and Road Materials, 1930- 
1931. ANON. Reviewed in Can. Chem. Met., 17 {7}, 35 
(1933); for abstract see Ceram. Abs., 12 [10-11], 408 
(1933). E.J.V. 
Engineer’s Manual of English. W. 0. SypHERD AND 
S..Brown. Scott, Foresman & Co., Chicago, IIl., 1933. 
515 pp. Price $2.00. Power, 77 [7], 383 (1933). F.G.H. 
National Collective Bargaining in the Pottery Industry. 
D. A. McCase. 449 pp. Johns Hopkins Press, 1933. 
Price $3.50. Reviewed in Econ. Jour., 43, 507-10 (1933). 
H.H.S. 


PATENTS 


Method and apparatus for electrical prospecting. 
L. J. Perers (Gulf Production Co.). U. S. 1,938,534 
and 1,938,535, Dec. 5, 1933. 

Shaped articles of ceramic, refractory, or hydraulic 
material. Rorn (Porzellanfabrik Kahla Zweig- 
niederlassung Freiberg). Ger. 582,312, Aug. 12, 1933. 
A ceramic composition or a refractory metal oxide, which 
can not be molded in the dry state, is treated with a small 
proportion of a finely divided metal salt of a higher organic 
acid, e.g., with an Al soap, to produce a mixture which 
can be molded by compression while dry and then fired. 
Shaped articles can be manufactured similarly from hy- 
draulic materials such as gypsum or cement, the mix- 
ture being hardened after molding. Various details are 
given. (C.A.) 
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‘Galleries, Museam, and. Terminal 


8 PM. Concert and President’s Reception 


oL Invited Guest Speakers - —-Forenoon ‘and 


Afternoon on Ceramic Design and Art 


Committee and Keramos Meetings. 
C RUCKUS 
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